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THE ELECTRICAL WORLD. 


THE present issue of THE ELECTRICAL 
WORLD goes to press on Friday. June 
30, instead of three davs later. as usual, and will therefore 
reach the majority of its readers on Monday. This is on 
account of the holiday, which falls early in the week, it 
being the custom for THE ELECTRICAL WORLD to go to 
press early on such occasions. 


An Early Issue. 


The International Elec- THE International Electrical Congress 

trical Congress. will have a decidedly popular char- 
acter if judged from the large number of invitations 
issued. It is understood that the number is considerably 
over 500, so that very few electricians in America will be 
neglected. This is a decided innovation in elecirical con- 
gresses, and if all of those invited attend and take part in 
the proceedings the subjects considered will undoubtedly 
be thoroughly threshed out from every point of view. 


IN our issues of April 29 and June 10 
we gave an account of a new process 
of electrically heating metals to a welding temperature, 
and in the Digest of the present issue further details are 
given of what appears to be the same process under a 
different name. While physicisis had before noticed the 
heating effect due to passing a large current through a 
materia! serving as one pole in an electrolyte. the great 
intensity that can be produced was apparently not recog- 
nized. The principle upon which the heating is based is 
more than usually interesting, being due to the great resist- 
ance of the hydrogen envelope which comes from the elec- 
trolysis of the electrolyte and gathers about the immersed 
material ; the hydrogen is thus intensely heated, and the 
heat imparted to the material which it surrounds. It is 
claimed that fully 50 per cent. of the heat of the current is 
directly utilized, and that there is searcely any limit to the 
temperature that can be attained by this method, over 
three times that nece:sary to melt iron having been pro- 
duced. The idea of heating a metal or other substance by 
plunging it in a liquid isso novel, and the scientific interest 
of the subject so great, that we may soon expect develop- 
ments that may have a great practical importance. The 
avoidance of complicated apparatus, and the nicety with 
which it is said the temperature may be regulated, are, it 
is needless to say, two points of great value. 


New Welding 
Process. 


Education of InN .another column Mr. Frank C. 
Electrical Engineers. Perkins, in his third article on Techni- 
cal Education in Europe, gives a résumé of opinions by 
those competent to speak with authority, in regard to the 
education of electrical engineers. In a recent editorial we 
referred to the great d-tferences of view that exist in 
this country on the same subject, and it appears that 
unanimity of opinion is far from prevailing in Europe. 
The only point on which there is substantial azreement— 
and this is an important one—is that principles, rather 
than practical details, should be taught. and the 
remarks of Mr. James Swinburne on _ this sub- 
ject are of especial moment. As to ‘the relative 
weig it of pure electricity and mechanical engineer- 
ing there is a difference of opinion that plainly depends 
upon the point of view—upon whether the course is to be 
directed to turn out laboratory electricians, or electrical 
engineers in the practical sense of the term. If any con- 
clusion is to be drawn from the various opinions given, it is 
that no rigid course should be Jaid down that all students 
must follow regardless of their natural bent or intended 
career ; and that much of the practical and manual! work 
now taught in some technical schools could’ with 
great advantage be replaced by more thorough study of 
principles. Essentiaily practical details can be more 
thoroughly learned i» actual practice than in the laboratory, 
while, as Mr. Swinburne states, the reading of mathe- 
matics and science becomes uphill work in afcer years. 


Electric Lighting in THE account that Mr. McDevitt in an- 
Europe. another column gives of electric light- 

ing practice in Eur pe is not only interesting but instrucive. 
The great trouble they have had in Europe with underground 
insulation is suggestive in view of the present movement 
toward burying conductors generally in tivis country which 
has recently again manifested itself in the action of severa 
municipal bodies. In this connection we may note that in 
Paris in several recent installations lead-covered cables 
were merely buried in trenches on a bed of sand, iron plates 
above protecting the cables from being pierced during street 
excavations, and one large company has replaced its ex- 
pensive underground conductors with this system. 
Another point of interest is the high grade of wire used in 
England, the benefit of which, however, seems to be largely 
discounted by improper methods of installation. We also 
learn from this paper that the claims of extraordinary im- 
punity from fires from electrical causes in England must 
be accepted with a reservation. The method of wiring 
ships referred to has never, we believe, been used in 
America, and it is singular indeed if it is still practiced 
abroad, The absence of fire underwriters’ electrical 
bureaus is probably due to the comp»ratively little amount 
of electrical work done abroad, and we may be permitted 
to do so, we advise our trans-Atlantic brethren to benetit by 
the great experience of these bureaus in the United States 
embodied in the rules of the Underwriters’ International 
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Electric Association, which, from present indications, will 
soon be followed exclusively in this country. 


Alternating Current THE great facility that the alternating 
Arc Lamps. current offers for the use of the arc 
lamp, particularly in connection with incandescent light- 
ing. has. unfortunately, been counterbalanced in some re- 
spects by the disagreeable singing noise emitted by the 
alternating current arc lamp. This to some extent may be 
reduced by proper attention to the design of the mechan- 
ism, but cannot be entirely obviated by this means. If two 
carbons are approached without the intervention of any 
mechanism whatever it will be found that the arc itself 
emits a sound of high pitch, which is, of course, much in- 
tensified if a globe is placed about it. The cause of 
this singing is probably the alternate heating and cooling 
of the arc dueto the alternations in the strength of 
the current, thus expanding and contracting the gases of 
the arc, which variation is transmitted to the surrounding 
medium and causes the sensation of sound. In outdoor 
arcs this sound alone is not objectionable, and if proper 
attention is given to the design of the feeding mechanism 
and the suspension of the lamp itself, so as to prevent the 
vibrations of the lamp from being transmitted to its sup- 
port, there is no objection to the outdoor use of the alter- 
nating arc, even in confined localities, and, in fact, its 
employment for this purpose is being rapidly extended 
For indoor use with a globe it is not improbable that the 
high pitch of the note emitted might be changed so as to be 
much less objectionable by breaking up or modifying the 
sound waves in some manner. This offers a field for experi- 
menting that may be productive of important results. 


A Swiss Electric THE electric plant at Chur, Switzer- 
Plant. land, of which we give a description 
elsewhere, contains nothing particularly novel, but the 
full details printed give a good idea of European practice 
in this field. It will be noticed that the speed of the alter 
nators is low, but this follows from the low periodicities em; 
ployed in Europe. The ease with which alternators may 
be run inparallel, even with a light load, is remarked, 
no special coupling mechanisms or waste resistances 
beingused. It will be noted that the lighting and motor 
circuits are separate, whether solely to reduce 
fluctuations in the light or also to permit the 
shutting down of the lighting circuit in the daytime, and 
thus obviate transformer losses, is not stated. The method, 
commented on el-ewhere, of installing the mains in sand, 
using armored lead-covered cables, has here been adopted, 
the conductors in this case being concentric ones. The 
most interesting point is the use of single-phase self-start- 
ing motors. which are now so extensively being adopted on 
the Continent, These are the Oerlikon motors referred to in 
recent article; in our columns by Mr. E. Arnold and Dr. 
Behn Eschenberg and another type, that of Mr. C. E. L. 
Brown, has also been in practical use for some time. It 
will be noted, however, that the 100-H. P. motor referred 
to is of the synchronous type, and the satisfactory manner 
in which it works, notwithstanding the variations due to 
water power, confirms American experience in the same 
line, and shows that what has been urged against it asa 
serious drawback has little practical weight. The pe 
culiarity noted in regard to attaching a street arc lamp to 
its transformer is by no means peculiar in the United 
States, where the many advantages of the alternating arc 
for use on incandescent circuits have been long recognized 
even if little has been done toward their application. 


Seventeen Years 2HE World’s Columbian Exposition 
of Progress. marks an important step in the history 
of applied electricity and will bring strongly into promi- 
nence the great advances made since that other milestone 
of progress—the Centennial Exposition of 1876. Mr, 
Thomas D. Lockwood, elsewhere in these columns. 
continues the interesting résumé, in his felicitous 
style, of the wonderful development along elec- 
trical lines during that period. In 1876 but little 
had been done so far as applying electricity to the 
commercial industries is concerned, The dynamo, it 
is tlue, had already been invented, but it had not yet 
been applied m any really practical way to the pro- 
duction of light and power, Its complement, the motor 
yas yet in its infancy, and had given but little indication 
of the important part it was destined to play a few years 
later. In the great fields of are and incandescent lighting, 
while much experimental work had been done, and several 
ditferent types of lamps evolved, no satisfactory re- 
sults had been obtained. Speaking telephones were as 
yet unknown to the public, although the principle had 
been carefully worked out. ‘The electric railway, which 
has had such a marvelous growth during the past few 
years, was hardly conceived at that time, and the electrical 
transmission of power, which may even now be considered 
in its infancy, was regarded then as only one of the possi- 
bilities of the future. The World’s Fair, not only m the 
electrical display, but in the various applications of elec- 
tricity scattered throughout it, conveys, perhaps better 
than anything else, some idea of the wonderful progress 
which has been made since 1876, and gives some slight 
indication of what may be expected in the future in this 
most interesting branch of applied science. 
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The Electric Plant of Chur, Switzerland. 


The central station of the electrical system of Chur is 
located about 1.4 miles from the city in the Schaufiggthale, 
at the junction of the Rabinsa and Plassur rivers. 

The available power, amounting to 400h. p., is taken 
from the Rabinsa, and used partly for lighting purposes and 
partly for driving;motors. Previous tofthe erection of the 
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plant the water power now used by it served toruna 
spinning mil), which was burned down a few years ago, and 
because of the existing foundations for the turbines the 
new power house was built in the wails of the old mill. 

The head of 190.2 feet is gained iu a comparatively stort 
distance, the reason being that near the mouth of the 
Rabinsa its quiet course is interrupted by a cliff which 
separates it from the Plassur and forms a series of water- 
falls with a total height of about .200 feet 
The water is taken from the run just above 
the first of these falls, and when doing work 
ic carried in a flume some 280 feet in length 
which is cut through the cliff previously re- 
ferred to. 

From the end of the flume or race the 
water flows into the penstock, whose least 
diameter is 31.5 inches, and which, owing to 
the particularly favorable formation of the 
cliffs, had to be made only 390 feet long to 
obtain the desired head. 

The water required to gain the above men 
tioned power amounts to 24,71 cubic feet 
per second, which quantity is always abund 
antly supplied except during December and 
January. In order to keep the plant runnir 
at its full capacity during this dry season, 
the valley has been dammed above the race 
so that when necessary a reservoir of some 
10,500 cubic yards capacity can be formed. 

For continuous; running of the plant it was 
found necessary to install a second turbine 
in addition to the old water wheel, and the 
latter, which transmits its power to the 
main shaft by means of gearing, is kept only 
asareserve. The use of this old one, how- 
ever, makes it necessary to run the dynamos 
by belting. 

The building which contains all the machinery and ap- 
paratus is 80.5 feet long, 37.5feet wide and has a height of 
about 25 feet. Built in two stories, the lower contains the 
main power transmitting machinery and, in small adjoin- 
ing buildings at the middle of the sides, the new and old 
turbines. In the upper story are the dynamos and regulat- 
ing apparatus, 

The old turbine with a vertical axis is built on the 
Girard system with submerged journals and two diametri- 
sally opposite entrances, It is calculated to run at 150 
revolutions per minute. On the upper end of the turbine 
shaft is a gear wheel which engages with another of the 
same size. Below the latter on the same shaft is a_ bevel 
gear wheel which transmits the power to the horizontal 
main shaft, The regulation of this turbine is by b> nd, and 
consists in altering t sluice at the end of the ° enstock, 
In addition there is at this tutbine a throttle valve operated 
from the dynamo room. 

The new turbine has a horizontal axis which can be 
considered as an elongation of the main shafting. It is 
controlled by two sliding gates regulated by hand as 
well as automatically, and operated from the dynamo 
room, where the automatic pendulum regulator is also to 
be found. Above the inflow of this turbine the penstock 
is furnished with a balance gate. ‘The main shaft, hor- 
izontal, 16.4 feet longand 5,89 inches in diameter, is sup- 
ported on four bearings each resting on a solid cement 
foundation, and is 6.5 feet below the floor of the dynamo 
room. This arrangement was necessary owing to the 
limited space in the building. The shafting, which carries 
four 5.9 feet pulleys, with idlers each 16.7 inches wide, 
makes 180 revolutions per minute. It is operated from one 
end by the old turbine connected by the bevel gearing ; 
while at the other end the motion is taken direct from the 
new turbine, as before mentioned. Both water motors are 
connected to the shaft by disengaging couplings ; however, 
the new turbine is generally used alone, 
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The rather great distance between the central station and 
the distributing field, as also the considerable extent of the 
latter, made the use of a high potential alternating current 
necessary. Consequently it is intended to ultimately in- 
stall five 100-h. p. alternating current dynamos, of which 
only three have as yet been erected. These are driven by 
belting from the main shaft. 

The alternating current machines have each a capacity 
of 33 ampéres and 2,000 volts; running at 560 revolutions. 
The machines have three bearings and double width pulleys 
of 33.58 inches diameter; each is coupled direct with its 
exciter. Foundations are reared from bedrock and support 
a bed of oak to which the sliding bedplates are screwed, 
which in turn carry the machines. 

The measuring instruments and switches are mounted in 
plain view on a marble switchboard, directly below which 
is the electrical regulating apparatus, both that worked by 
hand and the automatic. 

The switches allow all three alternators to be run in par- 
allel for the lighting circuit as well as for the motor circuit. 
For switching in parallel a phase indicator is used which 
can be run in by means of aswitch on any of the machines. 
The latter being separately excited, the reguiators are ar- 
ranged for coupling. For switching in parallel there are no 

vaste load resistances or any special coupling mechanisms 
used. The three dynamos have already run in parallel with 
a total load of only five ampéres. 

From the switchboard are led three wires for a telephone 
and signal system, besides the four copper mains, two of 
the latter constituting the circuit for the city lighting 
plant, while the other two are the motor lines. Both cir- 
cuits are carried above ground as far as the limits of the 
inner city, but from there conductors for the lighting sys- 
tem are laid under ground in iron armored concentric lead- 
covered cables. The wires of the overhead lines of the 
lighting system are 0.275 inch in diameter and are calcu- 
lated fora maximum drop of 10 percent. The wires of 
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the motor system are 0.196 inch in diameter, and are cal- 
culated to give the same drop. All the conductors are car- 
ried on oil insulators. Forthe purpose of connecting the 
overhead lines with the underground network of cables, a 
particular construction of hollow iron column has been 
used, To the top of this, which is about 22 feet high, the 
cable head is carried, and there connected with the over 
head mains, a lightning arrester being inserted at this 
place. 

In order to reduce installation expenses, preference was 
given toa primary distributing system with a large num- 
ber of small transformers connected in parallel. The dis 
tributing network is calculated for a loss of 2%; the great” 

st section of cable is 0.0463 square inches. The cables run 
through conduits 18 to 22 inches in depth and 114 inches in 
breadth, laid in sand and covered with impregnated boards. 

The transformers used, of from 0.5 h. p. to 10 kw. capac- 
ity, are put in the cellars of the houses which are to be 
lighted, and connected direct with the primary network of 
cables. Mounted on shelves supported on iron brackets, 
each transformer primary is furnished with a cut and 
double pole switch with safety fuse. The lat .er, together 
with the transformer, as well as all the high potential wir- 
ing, is encased in a wooden box securely screwed together 
and sealed. 

The reduction ratio of the transformers is 1: 16.5, the 
secondary pressure being, therefore, 120 volts. At present 
there are 45 transformers used on the secondary 
distributing system, operating in all about 900 lamps of 
16 candle power each, or their equivalent. The out-of-door 
illumination will consist of a few 12 ampére arc lamps 
until the expiration of the gas contract,im 1895. A 
peculiarity in this part of the system is that each lamp has 
its own transformer attached to its immediate framework, 
which reduces the 2,000 volts of the primaries to the poten- 
tial required for the lamp, which is about 380 volts. By 
this arrangement the arc lamps are entirely independent of 
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one another, which, owing to certain prevailing lccal con- 
ditions, is undeniably a great advantage. 

After the expiration of the gas contract, incandescent 
lights will be substituted for all the gas lamps, which num- 
ber 80 to 100, and in doing this it is intended to connect 
the lamps in series in groups of 10 or 20. 

The use of the electric current for operating motors in 
the smaller industries in Chur has already begun. A num- 
ber of small alternating current motors of from 1h. p. to 
9h. p. have already been installed, as well as one of 100 
h.p. The smaller motors up to 3h. p. are run in on the 
lighting circuit, as they produce practically no effect upon 
the lights. For the larger motors, however, there is, as 
previously stated, a special circuit from the central station, 
run first to the 100 h. p. motor. The smaller motors run 
non-synchronously. 

They have neither collectors nor brushes, and occupy a 
very smail space. These great advantages, in addition to 
the fact that they need very little attention, caused their 
rapid introduction into the factories in spite of the mistrust 
with which they were at first viewed. 

The 100-h. p. motor, which is the sole driving power ina 
newly erected mill, is in every respect precisely similar to 
the primary machines in the central station; that is, it is 
asynchronous motor, which is brought upon its normal 
number of revolutions by means of a 9-h. p. non-synchron- 
ous machine. The starting as well as the running 
of the 100-h. p. motor is exceedingly simple, con- 
venient and safe. The greatest changes in load or varia- 
tions of the revolutions of the turbines does not in the least 
affect the synchronism. The lighting circuit for the mill 
is connected directly to the transformer for the 9-h. p. 
starting motor. 

The electrical plant of Chur was opened in November, 
1892, and the use of moturs began the following December. 
The turbines were furnished by the Maschinenbau Ge-:ell- 
schaft Basel. The alternating current machines, switches, 
measuring instruments, regulating appara- 
tus, transformers and wiring connections 
and appliances came from the shops of the 
Maschinenfabrik Oerlikon, the latter firm 
having been awarded the contract for the 
erection of the whole plant. The concentric 
lead covered cables were procured from the 
“Societe d’Exploitation des Cables Elec tri- 
ques, System Berthoud-Borel,” of Cortaillod. 

—_—_—_——_ +e @ +e __—_. 
Unveiling of Arago’s Statue. 

On Sunday, June 11, says the London 
‘* Electrician,” was unveiled a statue of Ar- 
ago, erected in front of the Paris Observ- 
atory. Arago, who was born in 1786, and 
died in 1853, was elected a member of the 
Académie des Sciences when only 23. To 
Arago is due the discovery of the electro- 
magnetic phenomenon (once known as ‘‘Ar- 
ago’s rotations”’) of a'metal disc rotated 
under a magnetic needle dragging the latter 
round with it. and a magnet revolved under 
a dise dragging the disc round with it. In 
September, i820, Arago discovered that a 
wire traversed by an electric current at- 
tracted iron filing», and that he could per- 
manently magnetize a needle by 
placing it at right angles to a wire traversed 
by an electric current. He greatly promoted the general 
acct ptance of the undulatory theory of light, and 
established the connection between the appearances of the 
aurora borealis and terrestrial magnetic disturbances. 
Arago was an indetatigable proy agator of scientific ideas. 
It was at bis suggestion that a chair of popular astroncmy 
at the Paris Observatory, and in 1812 he 


steel 


was founded 
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commenced a seriesof popular astronomical lectures that 
attracted all Paris. In 1816 he and Gay Lussac founded 
the Annales de Chimie et de Physique, and later on he 
started the Comptes Rendus. In 1830 he became head of 
the Observatory and Perpetual Secretary of the Académie 
des Sciences. He subsequently became mixed up in the 
stormy politics of the day. 
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Technical Education in Europe—IIl. 


BY FRANK C. PERKINS. 


KONIGL. SACHSISCHE TECHNISCHE HO*HSCHULE ZU DRESDEN. 

The Technical College at Dresden is located in that 
part of the city known as Altstadt, on the southern 
bank of the Elbe River. The several buildings belong- 
ing to this institution form a rectangle. The main 
building (Fig. 1) is constructed of white stone, and is 
located on Bismarck Platz. The laboratory (Fig. 2), a 
building of beautiful design and constructed of the 
same material, faces Schnorr Strasse. The lecture 
rooms and offices are in the main building, while the 
shops, physical and chemical laboratories and dynamo 
and engine rooms are found in the laboratory building, 
as will be seen from the plans (Figs. 3 and 4). 

The course of study in mechanical and electrical en- 
neering covers a period of four years, and is divided 





into eight semesters. During the first semester (sum- 
mer), students take up the following subjects: Ele- 
mentary mathematics, analytical geometry, experimen- 


tal chemistry, mechanics, draughting and freehand and 
ornamental drawing. During the second semester (win- 


ter) the students take up the study of differential cal- 
culus and experimental physics in addition to work con- 
g from the first semester. 


tinuin In the third and fourth 
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semesters a special study is made of metallurgy, inte- 
vral calculus and elements of machine construction. 
The subjects for the fifth and sixth semesters are the- 
ory of hydraulic motors, machine construction, steam 
engines, pumps, kinematics and thermo-dynamies (air 
und gas engines). If the student is taking the course of 
mechanical engineering, the last two semesters are de- 
voted to original work in mechanical engineering, with 
a continuation of the studies in machine construction, 


steam engines, hydraulic motors and air and gas en- 
zines. The electrical engineer devotes the remainder 


of his time to the study of theory of electricity and 
magnetism, physics, design and construction of dynamo 
machinery, telegraphy, telephony, practical tests with 
accumulators, electric motors, are and incandescent 
lamps, and the design and construction of central sta- 
tions for light and transmission of power. 
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The electrical equipment in this laboratory is similar 
to that of the technical schools at Charlottenburg, 
Darmstadt and Karlsruhe. The direct and alternating 
current dynamos are operated by an Otto gas engine 
having a capacity of 5 h. p., at 204 revolutions per 
Minute. A continuous current dynamo was furnished 
by Siemens & Halske, of Berlin, which generates 30 
amperes at 65 volts and 1,020 revolutions per minute. 
Another machine, built by Schuckert & Co., of Nurnberg, 
furnishes 30 amperes, at 100 volts. 

The accumulator plant consists of 60 cells of the Tudor 
System, furnished by the Accumulatoren Fabrik Actien 
Gesellschaft zu Hagen. Its capacity is 42 ampere 
hours, with a charging current of 10 amperes and a dis- 
tharging current of 13 amperes. 
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There are but few electric motors in operation, the 
principal one being from the firm of O. L. Kummer & 
Co., of Dresden. The electrical measuring instruments 
include ammeters and voltmeters, designed by Hart- 
mann & Braun, of Bockenheim, and Dobrowolsky, of All- 
gemeine Electricitaets Gesellschaft. A dynamometer 
desirned by Hefner & Alteneck, of Berlin, is also 
used. 

The total number of students registered at the time 
of the writer’s visit was about 400, and in the mechan- 
ical and electrical courses about 106 students take the 
regular laboratory practice. Prof. Trajen Ritterhaus 
has charge of the Electro-technical Department of this 
institution, and Prof. Stenger gives the experimental 
and theoretical instruction. 

At the Frankfort Electrical Exposition a very inter- 
esting discussion took place between the professors of 
the various electro-technical schools in Germany regard- 
ing the time students should spend in the mechanical 
and physical departments. 

Prof. W. Kolhrausch, of the Technical School at Han- 
over, read a very interesting paper, taking the stand 
that a longer time should be spent in the study of ex- 
perimental physics; while Prof. S. P. Thompson, of 
London, Prof. Slaby, of Charlottenburg, and Prof. 
Ritterhaus. of Dresden. were of the opinion that 


three-fourths of the instruction should be in mechanical 
engineering and one-fourth in physics and electrical 
engineering, the chief object of the technical schools 
being to prepare men for practical electrical engi- 
neers and not scientific electricians. 

In a recent article in the London “Electrical Engi- 
” on “The Training of Electrical Engineers,” Prof. 
is quoted as follows: 


neer 
Alexander B. W. Kennedy, F. R. S., 
“I am one of those who hold very firmly to the idea 
that an electrical engineer must be first made a 
thoroughgoing mechanical engineer, and that by mere 
electrical knowledge, however complete, without all 
the training that a mechanical engineer ought to have, 
is of little use for the actual work which the electrical 
engineer has to do.” 

: In a letter to Messrs. Holmes, of Neweastle, Mr. E. 
Eugene Brown, the electrical engineer and dynamo de- 
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signer, writes as follows: “The question of technical 
training has given me much thought. do not think 
that feal training for the hinds can be given in im- 
provised workshops; most of the work done there is 
meaningless, and real practical and economical methods 
are seldom used. As to workmen, we find that joiners 
and plumbers or bellhangers make the best wire runners. 
The joiners soon learn jointing, and there is little more 
to learn, as they are directed by the chargeman. The 
chargeman is mostly an intelligent workman raised to 
the post, who understands the running of dynamos and 
engines, the erection on their foundations, the coupling 
up of steam pipes, ete., so that preferably he would 
have commenced as a fitter. As to theoretical knowl- 
edge, they must have picked it up as they went along. 
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They get to know by practical application what volts, 
amperes and ohms mean and the signification of Ohm’s 
law. My idea of what an assistant electrical engineer 
should be is this. He should be trained as a mechani- 
cal engineer, either in a mechanical engineer’s works 
or in the fitting shops of a large firm of dynamo makers 
where steam engines are constantly tested. He should 
have been for a certain time in the electrical testing 
room and drawing office. In the latter place he would 
be able to apply the knowledge gained in the shops, 
and ‘concrete it,’ so to speak. If he has used his time 
seriously for three or four years thus, and has been work- 
ing on several installations, I should consider him qual- 
ified for the post. He would have been well advised 
to have attended, in the evenings, the theoretical classes 
at any college; but if he really inquired into the mean- 
ing of all he saw from the heads of the departments, 
or gathered from his own private reading, he must of 
necessity have gained the theoretical knowledge. Of 
course, there are many who have no chance of passing 
through all this, and are apprenticed to some firm who 
only install but do not manufacture. These are at a de- 
cided disadvantage, and their progress is more diffi- 
cult. Thus, the first qualification of an electrical engi- 
neer is that he should be first a mechanical engineer. 
If he has passed through the works as fitter—given 
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a good previous education with elementary mathematics 
and mechanics—he can soon learn all that is necessary 
about electricity. So I always advise the youths to learn 
mathematics and mechanics, making light of the tech- 
nies of electricity, as easily acquired if they have time. 
Physics and chemistry are not only useful but abso- 
lutely necessary to the really competent electrical en- 
gineer. But the cramming for science and art certifi- 
cates is but little use-to get real knowledge they must 
see its practical applications. The day technical 
schools are a delusion and a snare; the evening classes 
are really and thoroughly useful to those engaged in 
practical work during the day.” 

Mr. Sidney F. Walker holds that it is not only neces- 
sary for an electrical engineer to be also a skilled me- 
chanical engineer, but if he spends the three years which 
many eminent men judge necessary in acquiring me- 
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chanical engineering, he is placing himself just three 
years behind in the race. On the other hand, you can- 
not place too high a value upon education, both before 
a youth enters the works, while he is there, and after- 


ward when he becomes a, bread-winner. The more 
the young engineer can acquire of mathematics, phys- 


ics and chemistry, the higher position he must take 
in after life. He further says: “I believe that I also 
differ from a great many electrical engineers in the 
opinion I hold that it is not necessary for an elec- 
trical engineer to be a skilled workman—that is to say, 
for him to be skillful with his hands. In my own 
works I have always gone on the assumption that the 
training of an electrical workman and that of an elec- 
trical engineer should be quite different. My view has 
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been that an apprentice, as I have termed the lad who 
is training for an electrical workman, should have his 
hands trained to the highest degree possible, and that 
his head should wait upon his hands. With the articled 
pupil—as I have named the youth training to be an 
electrical engineer—my efforts were directed to train- 
ing his head to the very best advantage, his hands 
waiting on his head. An apprentice must remain at a 
particular tool till kand and eye are trained so that he 
ean hardly help fitting accurately and quickly. But I 
Ao consider it of importance that he should know why 
wrought iron, for instance, is better than cast iron for 
certain purposes; why a covering of cotton is sufficient 
insulation for a wire under certain conditions and not 
under others. With an articled pupil I do not care a 
bit whether he can file square or not, but I do want him 
to know what is the result of bad fitting, of employing 
inferior iron, why different substances are used for in- 
sulation under @ifferent conditions, etc. I see no ad- 
vantage in an electrical engineer being able to build 
an engine; but I do require that, in case of necessity, 
he shall be able, by watching an engine or dynamo, to 
see where either of these is working badly; and this 
he can get in practical electric lighting work, without 
passing through the shops where engines and boilers 
are built.” 

Mr. James Swinburne states that his experience with 
electricians trained at technical colleges has been most 
satisfactory. He says: “Whenever we want a good man 
we write to Prof. Thompson or Prof. Ayrton, 
and so far we have always got what we asked for. 
The qualications I look to are mathematics, the theory 
of electricity, and chemistry in some cases; in many 
cases a previous training in experimental work is of the 
highest value to us. Our business is somewhat special, 
but we would certainly intrust almost any work in the 
hands of many of the men who have come to us from 
the technical colleges. I cannot help feeling, however, 
that the colleges make a mistake in trying to teach 
practical engineering. Such things can be learned at 
a works afterward. It is quite impossible for science 
teachers to be well up in machine design as carried on 
in practice—that is to say, in relation to shop cost—and 
it is useless to teach textbook engineering. If a man 
comes who has been taught that a dynamo is designed 
so that the magnetic resistance of the clearance is half 
the resistance of the whole magnetic circuit; or if he 
talks of critical speeds of dynamos, or the self-induction 
of a transformer, he finds he has to change his point of 
view before he can come into touch with real work. I 
suggest, therefore, that it would be better for the col- 
leges to teach pure mathematics—the more the better—- 
chemistry and physics, with a special course of the 
theory of electricity and machine drawing. The fund- 
amental principles of dynamo machinery, and so on, 
should, of course, be taught. I cannot help feeling that 
whatever faults we find with the colleges we manufactur- 
ing electricians should look into our own systems first. 
For my own part, I served a long apprenticeship as a 
mechanical engineer and never attended lectures after 
leaving school at 16; and I very much regret it, and 
would like to see others saved the uphill work of read- 
ing mathematics and science at odd times alone.” 

From the foregoing statements, it is clearly seen 
that the opinions of engineers in Europe vary, as they 
do in America, regarding the proper training electrical 
engineers should have, both in and out of the technical 
schools. In case the subject is brought before the 
Electrical Congress at Chicago, as it was at the Frank- 
fort Electrical Exposition, the discussions will undoubt- 
edly be very interesting. 
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Electric Lighting in Europe. 

Mr. Wm. McDevitt, electrical expert of the Phila- 
delphia Fire Underwriters’ Association and the Phil- 
adelphia Fire Patrol, recently made a visit to Europe 
to examine, from the underwriter’s standpoint, into the 
methods of wiring, etc., employed there by the electri- 
cal industries, and has just made an interesting report, 
which we give below in abstract. 

The object of the visit was mainly to observe to 
what extent electricity is used for lighting and power 
in the principal foreign cities, and the results obtained 
in such use as compared with this country. The first 
feature I observed connected with the special object 
of my visit struck me very forcibly immediately on 
landing, and that was, the entire absence of poles and 
wires in the streets of the cities visited. After the 
difficulty that has been experienced in some American 
cities about placing and maintaining underground elec- 
tric wires of any kind, the question naturally came up, 
How was this accomplished in Europe? Inquiry showed 
that, in the first place, the law prohibits the erection of 
any poles in the streets. This seems to be owing to the 
fact that the telegraph for a long time was in foreign 
lands the only electrical service. This service being in the 
hands of the government, the first cost of installation 
was of small moment, and all of the telegraph wires 
were laid underground (in the cities) without regard to 
expense. As time went on, and other uses of electricity 
came up, the lead set by the government was followed. 
This was the more easily done as the demand for elec- 
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tric service was very small and the amount of expen- 


diture required was therefore limited. 

My next step was to examine into the different 
methods used in the placing of electric conductors. 
First, I would say that the telegraph wires are hand- 
led in a manner which is familiar to us all. The wires 
are made up into cables by being bunched together 
and tied, but not twisted, and these cables are then 
drawn into conduits made of iron pipe with draw 
boxes located at convenient intervals. The telephone 
wires are carried over house tops, being supported on 
neat iron standards with proper insulators. The electric 
light conduits are of various kinds, and have developed 
many of the same troubles that we have had in our 
covntry. These troubles still continue to occur in 
London uud Paris in spite of the fact that long expe- 
rience in making cables of very high insulation for 
submarine work gave foreign electricians a great ad- 
vantage at the start over ours, who have had com- 
paratively little of this kind of work. 

With the low-tension currents, either direct or al- 
ternating, trouble with costly insulating coverings 
arose, one cause stated being that the heavy coverings 
absorbed moisture and retained it instead of drying 
out, setting up a gradual deterioration both of the 
covering and of the wire. Bare wires are now being 
experimented with, the conduits used to give the in- 
sulation being made either of terra cotta or wood, 
the latter having porcelain insulators attached upon 
which the wires are strung. The bulk of the work, 
however, is still being done with heavy insulated wire 
in wooden and terra cotta conduits. 

The most severe high-tension work is that with the 
alternating current used in London, from the Deptford 
station, which is run at 5,000 volts for ordinary use, 
with a rise to 10,000 in case of a breakdown. The 
street mains for this current are what are known as the 
Ferranti concentric mains, consisting of an inner con- 
ductor or tube, which is heavily insulated with a special 
waxed paper insulation. A conductor in the form of 
another copper tube is then placed over that, and then 
a second wrapping, with an iron tube on the outside 
over all. These mains are carried part way on one of 
the railroad viaducts till they reach the city proper, 
and are there carried to a sub-station; from this point 
they are carried under the streets to another sub-station, 
where the current is reduced to 2,500 volts, and from 
this point still carried under the streets, reduced to 
100 or 50 volts, to tke customers’ premises. When, 
owing to breakdown, the current is raised to 10,000 
volts at the Deptford station, this pressure is not car- 
ried beyond the first reducing station, the converters 
at that point being coupled up so as to keep the pressure 
5,000 between the first reducing station and that at 
which the current is reduced to 2,500 volts. For the 
ordinary 1,000-volt alternating current, such as is used 
in this country, and which has been introduced in 
quite a number of stations, a good rubber-covered main 
is used, drawn into conduits of various materials, 
chiefly wood prepared by one method or another. 

One great difference noted was the position of elec- 
tric light conduits in use in this country and in Europe. 
Here a great deal of the trouble in conduit work Las been 
from the fact that they all had to be laid in the street 
itself, making them expensive to construct in the first 
place, difficult to get at, and causing great interrup- 
ttion to traffic whenever work has been done on them. 
In Europe a great many of them are under the side- 
walks with frequent manholes. One good reason given 
for this was the objection to the breaking of the solid 
and perfect street paving, and, as nearly all the sidewalks 
are either laid with large flags or cement, it makes the 
conduits cheaper to construct and maintain, as the side- 
walks are more easily taken up and replaced than the 
street paving. 

Another great difference to be noticed is that nearly 
all distribution by alternating currents is done from 
underground distributing centres, large converters be- 
ing installed at these points, and the secondary distribu- 
tion is taken from a converter to a large number of 
buildings. This makes a much simpler plan for un- 
derground work than the use of separate converters 
at each building. The general impression left on my 
mind after looking at all this underground work is 
that an enormous amount of money has been spent in 
the hope that some day it may pay. From the com- 
plaints of the electric companies it is very evident that, 
so far, they are very much handicapped by this im- 
mense outlay. 

Another great difference to be noticed is that there 
are practically no high tension are light currents in 
buildings, the high tension current being used almost 
exclusively for street lights. This has arisen partly 
because of the Board of Trade regulations, which 
condemn the use of high tension currents in buildings, 
and partly because of the very different way in which 
the electric light is regarded in Europe and in this 
country. Here the electric light is looked upon almost 
as a necessity. The expense and generally unsatisfac- 
tory results of gas lighting led our people to welcome 
anything which promised to be better, and the differ- 
ence in price here is not very great. In Europe, where 
I was informed the gas companies furnish the finest 
quality of gas at about 70 cents per thousand, the 
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electric light is looked upon very much as a luxury, 
and storekeepers reject with indignation the ordinary 
arc lamp used with us, and insist upon being furnished 
with a lamp which is of the handsomest appearance. 
The are lighting generally used is said to be from in- 
ecandescent, low-tension circuits, and the lamps are 
very handsome, being closed in entirely, at both top 
and bottom, and furnished with large globes, giving 
the whole a very handsome appearance. With regard 
to this are lighting, I do not know positively whether 
some of the lamps I saw were run upon the high ten- 
sion service or not, but I hope not, as nearly all the 
wires were either in wood casing or stapled to the 
ceiling and walls, the latter method being the prevail- 
ing one with exposed wires. This, of course, would 
never be allowed in this country, even with the ex- 
cellent rubber covering which they use universally. 
One striking feature is their use altogether of stranded 
wire, for all sizes above No. 18, Birmingham gauge, 
though this wire is very much more expensive than 
the solid wire. Among the advantages claimed with 
stranded conductors they state, as one, that the solid 
wire is more apt to break and thereby cut off the cur- 
rent or cause an arc between the ends; also, that where 
the insulation is thick it is more apt to be broken 
when the solid wire is curved sharply. Our experience 
in this does not seem to agree with theirs. It is a 
question whether a stranded wire in which a number 
of the strands may have been broken in manufacture, 
or in the ease with which a nail could be driven through 
it, is not more apt to become heated by over-loading of 
the strands which remain than a solid wire is by reason 
of breaking from sharp bends, which is possible, but 
rarely done in handling. 

There does not appear to be any uniform system of 
installation rules in Europe; one prominent company 
issues a code of rules for its own protection, but each 
insurance company makes inspections for itself. 

I could see no radical difference between the interior 
wiring in the cities visited and our own. Interior con- 
duit work, concealed work, molded work and surface 
work is used as much as it is in this country and in 
about the same proportion. In making comparison, 
therefore, I think I can save time by simply considering 
only the points where we differ. 

The first point is in the construction of the buildings 
themselves. All timber used is of a very hard and solid 
description and nearly all partition walls are brick, 
studded partitions are rarely met with, and many of the 
stairs are of stone. Then the plaster itself is very sub- 
stantial, and generally the buildings are more solid, 
showing that durability or resistance to fire, or probably 
both, were considered in their construction. This pre- 
vents poor work from having bad effects, or at least 
from these bad effects being so easily seen. 

The second great difference is, that they trust through- 
out to the insulation on tke wires, we, on the contrary, 
do not trust to the insulation alone, but also upon the 
way the wiring is done. They use only one or two 
kinds of insulation (practically), all of the best quality 
of rubber. The question as to which is the best, to 
trust to the covering on the wire alone or to proper in- 
stallation, is an open one, but I could not help noticing 
one bad feature of trusting to the insulation seen in 
their permitting the use of staples to fasten wires. 
One similarity, and a difficulty which they Lave not 
overcome any more than we have, is shown by their dis- 
like of combination fixtures or the allowing of any elec- 
tric wire to be fastened to a gas fixture. This is certain- 
ly good, and follows out our own experience, which is 
forcing us more and more to endeavor to discover a 
safe method of insulating combination fixtures or gas 
attachments. 


After all has been said, I would say, that the report 
that they do not have any fires or accidents from electric 
light wiring in Europe comes from those who are ignor- 
ant of what occurs. I called upon several insurance com- 
panies and endeavored to get from them some informa- 
tion as to the general results from the use of electricity, 
but found that there was no such electrical bureaus as are 
attached to our Fire Underwriters’ Associations. Each 
company could only tell me of the electric fires which 
had occurred among its own risks. In one large insur- 
ance building visited, where electric lights were used, 
my opinion was asked regarding the installation, which 
appeared to be very good, yet it was admitted that two 
fires had occurred from the wiring. 

When interviewing the electric light contractors, I 
found that they were all very willing to talk and relate 
occurrences of electric fires and curious freaks of the 
electric current, and at the same time exhibit specimens 
of dangerous electric defects developed in buildings 
where electric ligkts are used. These interviews seemed 
to prove that they have experienced as much trouble 
as we have had, and in comparing the size of the in- 
stallation, probably just as many little accidents and 
fires, if the investigation of electric dangers was fol- 
lowed and watched as closely as with us, I concluded 
from the talks with various superintendents and con- 
tractors that in comparing results we are all pretty 
much on a level. 

A system of wiring buildings with conductors on the 
concentric priciple is now being used in the city of 
London. The conductors consist of a well insulated 
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stranded wire with a bare wire twisted lengthwise 
around it, sole dependence being placed on the insulation 
of the inner wire. While the principle seems practi- 
eable, the skill required in making perfect joints and 
connections, with a possible failure to observe this re- 
quirement, seems to be a feature that would in time 
develop a weak point with the system. 

In the large cities very little progress has been made 
with the electric surface railways beyond one or two 
roads run by storage batteries. In the city of Liver- 
pool an elevated railroad has been built along the line 
of the great docks there, the distance being about eight 
miles. The cars are run on a principle somewhat simi- 
lar to our trolley system, differing only in the conductor 
being placed on the ties between the rails, instead of 
overhead, as with ours. Owing to the stand taken in 
large foreign cities against overhead wires, our system 
of overhead electric trolley railways would not be tol- 
erated. 

During the voyage, a threatened danger of fire from 
the electric light wires on the vessel was reported by 
who, upon being awakened by smoke, 
observed the woodwork burning immediately above his 
head in the berth. Upon repairing the defect it could 
be seen that the dangerous spot had given trouble be- 
fore. 

The accident illustrated the dangerous methods em- 
ployed in wiring foreign vessels, being what is termed 
the one-wire system, only one continuous wire being 
used, the iron hull of the vessel being used for the return 
conductor. Upon close examination of the wiring, num- 
erous spots could be seen where damage like that just 
reported had previously occurred. This system of instal- 
lation is, our was, considered safe by the designers, wko 
piaced great reliance on the rubber covering on the 
continuous conductor, but the exposure, together with 
the use of metal staples to secure the wire to the vessel, 
will in time destroy any covering used. 

This system of wiring can be seen on nearly all for- 
eign steamships using electric lights, but the owners 
of several of them had them rewired in the proper way 
wile lying at our shores. 
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Nearly all the theatres in London and Paris have in- 
troduced electric lighting, some having their own plants, 
The arrangement of the lights and the methods of wir- 
ing differ very little from that of our own. In some in- 
stances the controlling devices were very crude in prin- 
ciple, but were, as I was informed, only temp rary 
introductions. 
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Liquid Oxygen. 





Liquid oxygen, says the ‘‘ Electrical Review” 
(London), is an excellent insulator. A spark of 25 
millimetres in air will only discharge across | milli- 
metre of liquid oxygen. Tie spark from an induc- 
tion coil shows the effect of this shortened distance 
better than the spark from a Wimshurst machme. 
The magnetic proverties of oxygen gas were orig: 
inally shown by Becquerel, who allowed charcoal! 
to absorb it, and then placed the charcoal, with its 
charge of gas, in the magnetic field. Prof. Dewar 
has proved the magnetic properties of liquid oxy- 
xen by pouring some into a cup of rock salt aud 
submitting it to a magnetizing field between. and 
a little below, the poles of an electromagnet. The 
liquid rises and connects the two poles, or the 
liquid may be drawn out of a tube by a magnet. 
Liquid oxygen seems to produce no disturbance in 
a Hughes induction balance. The magnetic mo- 
ment of iron being taken as 1,000,000, that of liquid oxygen 
is about 1,000. Some cotton wool, when saturated with liquid 
oxygen, was strongly attracted by a magnet, the liquid 
being sucked out upon the poles. Prof. Dewar predicts 
that fludrine will also have to Be classed as a magnetic gias. 
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Benson Bidwell and His Electrical Inventions. 





BY CHAS, FREEMAN. 
For many years past Benson Bidwell has been known 
to a few electricians as a man of genius who has, through 
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lack of business qualifications, been most unfortunate in 
his attempts to bring his inventions into public use. 
Therefore, in view of the great test suit now impending 
for infringements of his patents, the writer believes some 


account of this gentleman will interest the readers of The 
Electrical World. 

Previous to the year 1884 many attempts had been 
made by inventors, speculators and others to use a car 
propelled by electricity. Cars on which many people rode 
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were run at expositions, State fairs and on various other 
occasions. Short lines were fittefl up and tested, but one 
after another they were proved to be impracticable, ‘not 
only becnuse of inability to control the electtie current, 
but also because of the great expense Incurred throtigh 
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wasted energy. The great question which confronted 
inventors was how to transfer the electric current from 
the wire or other conductor running along the line of rail- 
way to the motor on the car, and to have a reserve elec- 
trical force at an economical cost sufficient to warrant 
the adaptation of the proposed system for practical pur- 
poses. No trouble was found in getting the necessary 
power in the immediate vicinity of the car, but how to 
coax it over the dividing line that separated the motor 
on the moving car from the line circuit was, up to the 
time of Mr. Bidwell’s demonstration, an unsolved prob- 
lem. Siemens, of Berlin, and others in the old country, 
Van Depoele at South Bend, Ind.; Lima and Mansfield, O., 
and Port Huron, Mich., all used the top side contact, the 
wheel running on the top side of the wire conductors, 
with wires fastened to the wheels and then attached to 
the car, which jerked or pulled them along as the car 
moved. Fig. 2 is reproduced from a photograph taken 
of the Lima cars before the system was abandoned. 
The reader will notice the wheels on top of the wire. The 
pole on the side of the forward car was used for replacing 
the wheels when they jumped off the wire. There were 
also extra wheels carried on the front platform ready to 
replace those in use when they got out of order. This 
ear was lighted with oil and had other defects, most 
every one of which, if unremedied, would have been a 
serious obstacle in making the electric system of trans- 
portation a financial success. 

In The Electrical World for April 11, of this year, there 
was printed an article on the trolley patent just issued to 
Van Depoele and the General Electric Company, which 
stated that these patents ‘‘apparently covered the funda- 
mental system as used in the present trolley system.” 
Apparently they do, but as a fact they do not. These 
patents to the General Electric Company, No. 495,448 and 
No. 495,383, were not filed in the Patent Office until after 
Mr. Bidwell had run his car in Philadelphia and Boston 
in 1884 and in 1885, where he fully demonstrated ‘the 
fundamental principles involved in the present trolley 
system.”’ 

Mr. Bidwell’s patents were issued to him in 1885 and 
in 1887, before the General Electric Company’s applica- 
tions were in the office. Others also have claimed the 
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same, including Green, Henry, Daft, Field, Knight and 
Bentley, Siemens, Hunter, Short, Roe, Love, Edison, 
Westinghouse and Sprague. 

There were 75 different kinds of trolleys used before 
one with the combination of a sectional rod, pivoted 
joints, springs and under side contact was ob- 
taned. None had been found that would success- 
fully do the work. To the first inventor of the 
same invention alone can a valid patent be 
granted. 

In September, 1884, Mr. Bidwell exhibited to 
the public at the Philadelphia Electrical Exposi- 
tion the first car that had a trolley so perfect in 
its contact with the line circuit as to be in every 
way practicable. Fig. 2 is a cut from an original 
photograph of Mr. Bidwell’s car as exhibited and 
run in Philadelphia in 1884. 

The reader will see that the contact was made 
on the under side of a slotted tube or a section 
of a tube. First, by this method the contact was 
protected from all foreign substances; second, 
the contact wheel was held in position by a spring 
in connection with a pivot or universal joint; the 
latter provided for the motion of the car, thus 
keeping up a perfect contact no matter how vio- 
lent the oscillations. 

This car was lighted and heated by the one current that 
furnished power to run‘the car, the heating being accom- 
plished by means of resistance coils in an open register. 
Incandescent lamps were used for lighting the cars; an 
aré Innfps aloug the line of railway. The return current 
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taken from the negative tube passed through the resist- 
ance coils and five arc lamps along the line of way. 
Thus was motive power, heat and light produced and 
practically used from a single electrical circuit for the 
first time in the history of the world. 

In November of the same year Mr. Bidwell’s system of 
electric railway was on exhibition in the Electrical Ex- 
position, Mechanics’ Building, Boston, Mass. Two large 
cars, beautifully fitted up, were run, and the electric rail- 
way proved to be the most attractive feature of the ex- 
position. The Electrical World of Jan. 3, 1885, gave an 
interesting description of this system. 

Fig. 5 shows the cars as they were run in Boston. 

The following patent, issued to Mr. Bidwell on Nov. 15, 
1887, No. 873,046, covers all there is of the present trolley 
system : 

First, in an electric railway, the combination of open bottom 


conductors and a car having traveling connections, having travel - 


ing or sliding rods, with springs interposed between them, up- 
wardly projecting pivoted rods on one of the said sections, and 
brushes on the upper ends of said pivoted rods, for contact with 
the bottom surfaces of the conductors. 

Second, in an electric railway, the combination of open bottomed 
conductors and acar having traveling connections composed of 
sliding rods, having springs upwardly projecting, pivoted rods and 
brushes for contact with the inner bottom surfaces of the conduc- 


tors. 
Third, in electric railway, the combination of a line of conductors 


having open bottoms and upwardly projecting brushes for contact 
with the inner bottom surfaces of the conductors having traveling 
connections provided. 

The following are the cleims in the lighting patent No. 


$18,594, dated May 26, 1885: 

First, in an electric railway, car having an electromotor, 4 
line circuit, movable circuit connections, between the }ine circuit 
and said motor, a branch circuit in said movable circuit, and an 
electric lamp with switch mechanism in said branch circuit. 

Second, in an electric railway, having a line circuit and a mov- 
able circuit connection between the latter and the cars, which in- 
cludes an electric motor, a circuit breaker and closer, and a branch 
circuit including an electric lamp and switch. 

Third, in an electric railway, the combination of line circuit B, 
B, generator H, branches C, having lamps and switch mechanism, 
and brushes I, and car D. having electromotor E, switch G, 
circuit connections ed, and branch circuit i, including an elec- 
tric lamp and switch. 

While in Boston, poverty, mental anxiety and mapy 
private cares brought Mr. Bidwell to the verge of the 
grave. There was a complete physical breakdown. With 
small aptitude for business affairs, unable from sickness 
to be on the ground to manage his railroad and to negotiate 
for its introduction throughout the world, he, like so many 
more of our inventors, received nothing from his inven- 
tion, but was gradually frozen out, and, at last, penniless 
and broken in health he sadly returned home again. Since 
then he has seen his invention infringed upon and usurped 
by others, who have reaped almost fabulous wealth from 
it, while he himself has never had one dollar’s profit. 

Mr. Bidwell showed to the writer of this article some 
sketches of railroad appliances which are not yet taken 
out, which were signed by responsible witnesses so long 
ago that the present generation of electricians must have 
been infants at the tume he made the experiments. He has 
a large number of applications in the Patent Office apper- 
taining to electric railways which he has been unable to 
take out for want of funds, and the few hours he canspare 
he devotes to working at other inventions in this line. 

Mr. Charles Bidwell is manager for his father and is 
pushing the suits for infringement of their patents which 
bave been entered against the Consolidated Electric Rail- 
way Company, of Toledo, O. The attorneys are Hon. 
Frank Hurd, a lawyer of national reputation, and Mr. 0.58. 
Brumback, one of the most successful lawyers and fighters 
at the Toledo bar. These gentlemen spent two years inves- 
tigating the patents before the suits were brought, and 
express themselves as satisfied of a successful termination 
of their efforts. 

—_—__—_——_0- -@ + _——_ 
From the Centennial Exposition to the World’s Fair— 
Il. 


BY THOMAS D. LOCKWOOD. 

Affiliated with land telegraphy is the work of making, 
laying and operating subaqueous cables; work which had 
already in 1876 become a staple industry, and which is 
now, as then, a specialty of our British friends. 

Electric railroad signals, though much patented, were 
almost as much neglected; but, on the other hand, we 
led the world in fire alarm telegraph appliances and sys- 
tems. 

Aside from telegraphy and signaling, both here and 
elsewhere, the only arts of importance based on electrical 
science in active operation were those involving the 
principles of electro-chemistry—i. e., electro-plating and 
typing, which largely, by the careful observation of 
three rules, viz., the rule of thumb, the rule of common 
sense and the rule of hard-earned workshop experience 
and observation, had reached a relatively high standard; 
much higher, however, and on a much more philosophical 
basis in England than with us. : 

And the dynamo, what of it? The work of the old 
masters, Hjorth, Wilde, Farmer, Varley, Siemens and 
Wheatstone, comprehending nearly all of the principles 
of modern practice, had been brought into close com- 
munion with the ring form of armature devised by 
Pacinotti, and elaborated, improved and adapted by 
Gramme, and with the drum armature of Von Hefner- 
Alteneck; and the results were beginning to speak for 
themselves, , 
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Farmer, Hochhausen, Heikel and Fuller machines were 
already patented; Wallace-Farmer, Brush and Weston 
machines were made and were, especially the first, be- 
coming known; the application of some of these to teleg- 
raphy was being discussed; and magneto and dynamo 
machines had long been applied to electrolysis and elec- 
tro-deposition. Furthermore, in the latter application, 
sorrowful experience had demonstrated that an electro- 
lytic bath was capable under certain conditions of sending 
a back current which would reverse the polarity of the 
machine; and on this fact had been founded a class of 
inventions—later named “Polarity Protectors’”—which 
operated on the stoppage of the machine, or at times, 
when its E. M. F. was likely to be overpowered, to open 
the connecting circuit. 

Electrical illumination prior to about 1876 had been 
but a series of disappointments, and at that time was 
still in leading strings. Arc lamps by the score had been 
devised, but public interest had been so often fruitlessly 
excited that it had become incredulous of a practical 
light capable of universal employment. 

In lighthouses, however, the Serrin and Siemens lamps 
were to some extent used, and had proved both useful 
and necessary. 

Jablochkoff was at work on his candle arc lamp and its 
system of series operation; and his contemporaries, Son- 
tin in France and Wallace in the United States, were 
doing experimental and exhibition work in the same line, 
but with regulating lamps. 

La Cassagne and Thiers (1856), Tchikoleff (1871) and 
Siemens and Alteneck (1874) had each produced lamps 
embodying the feature of shunt circuit control, which is 
now universally acknowledged to be the individualizing 
feature which makes arc lighting in series practically and 
commercially successful; but the painstaking and per- 
severing work of Wallace, Lontin, Serrin, De Mersanne, 
Fontaine, Brush and Rapieff in continuation of this 
branch of work and its commercial application was still 
in the future, or, at all events, was unpublished and un- 
told. 

On the nights of July 3 and 4, 1876, one of the celebra- 
tion features in New York was the display on the tower 
of the Western Union Building of a brilliant are light 
which threw its beams for miles into the surrounding 
country and attracted universal attention and admiration. 
A second and similar arc lamp exhibited its light from a 
building on the opposite side of Broadway. 

The dynamos for these lights were made by Wallace & 
Co. 

Lighting by incandescence after the brief flicker conse- 
quent on the efforts of Konn, Kosloff, Lodiguine and 
Bouliguine had relapsed into the condition of coma, in 
which it had reposed since the untimely death of Starr. 

In power transmission little practical progress had been 
made. Many electricians and inventors were aware of 
the posibilities which lay in this direction; Jacobi, Wer- 
ner Siemens, Pacinotti and others had discussed the mat- 
ter and showed the important developments which might 
be expected; and Fontaine, in 1873, either deliberately or 
accidentally, had at the Vienna Exhibition actually op- 
erated one Gramme machine as a motor, from another 
as a generator; but that was all. No practical utilization 
of the apparent possibilities had been made; that branch 
of the art which concerns locomotion was living only in 
the legends of Davenport, Jacobi, Davidson and Page, 
and the art as a whole was resting, preparatory to a new 
start. 

Nor had the world the speaking telephone. On Jan. 1. 
1876, the principle of the telephone had been for some 
time already discovered; the telephone founded on that 
principle was invented; instruments embodying that prin- 
ciple had been made by the inventor himself, but the 
patent on the telephone was still unapplied for; the tele- 
phone itself was not at all known to the public, and as 
for commercial telephones as we now know them, their 
story written at any time before 1876 could have been 
written in even a smaller number of words than those re- 
quired to form the celebrated chapter on the snakes of 
Treland. 

Electrical metal working, from a practical point of 
view, had scarcely been thought of. 

The electrical explosion of torpedoes and the firing of 
fuses, though known to comparatively few, had attained 
to an advanced position, as had also electric gaslighting 
by both spark and incandescent conductor methods. 

Primary batteries had not been materially improved for 
a long time, and the secondary battery of Plante was the 
only practical one known. 


The literature of the subject demands a notice, al- 
though it is of course quite out of the question that in 
this article I should discuss all the books and papers 
which from time to time have been published. It is suffi- 
cient to state that Jenkin’s “Electricity and Magnetism”; 
the telegraphic textbooks of Pope, Culley and Preece (the 
latter just issued); the well tried classic of De La Rive; 
the matchless work of Maxwell, and the “Experimental 
Researches” of Faraday might, 17 years ago, have 
been regarded as a good outfit for an electrician; while 
for English-speaking periodicals, we had in the United 
States the “Journal of the Telegraph”; the “Teleg- 
rapher,” shortly to pass away; and the “Operator,” an 
aspiring but scarcely adolescent sheet, destined to bloom 
out in a few short years into The Electrical World; and 


Vor, 3X)J. No. 2 


in England the “Telegraphic Journal and Electrical Re 
view.” 

Great Britain and the United States had each a society 
dealing with electrical subjects. That of the former was 
The Society of Telegraph Engineers, London, organized 
in 1872. It had a respectable membership of 763; while 
the American Electrical Society, with headquarters in 
Chicago, was also in existence, had 107 members, and was 
actively at work; it is interesting to note that each mem- 
ber of its strong board of officers was a telegraph man. 

At this time there were telegraph engineers and elec- 
tricians, the latter having acquired their knowledge 
mainly by study and observation in practical telegraphy; 
but there were no electrical engineers. 

No college, university or technological institute, so far 
as I know, had as yet founded a course devoted exclu- 
sively to electricity, a department of science which the 
schools had recognized only as being a minor section of 
physics; or had even considered the propriety of educat- 
ing men to be electrical engineers. 

The Centennial Exposition itself was for America the 
dawn of a new era in applied electricity, and yet one of 
its remarkable features was the paucity of exhibits illus- 
trating and connected with the sciences of electricity and 
magnetism. 

There were some excellent displays of telegraphic and 
similar apparatus, made chiefly by the Western Union 
Telegraph Company, the Gold and Stock Telegraph Com 
pany and the Western Electric Manufacturing Company; 
these corporations were then all closely associated in 
business, and made an excellent showing of telegraph 
instruments and appliances of all kinds and supplies; the 
former showing also an interesting historical collection. 

The latter company, with which Dr. Elisha Gray was 
officially connected, opened with commendable enter- 
prise a centennial office at Philadelphia, which was in- 
tended to offer accommodations to gentlemen concerned 
in electrical work, similar to those which the American 
Institute proposes this year to provide for its members 
and friends. 

The signals of the Electrical Railroad Signal Company 
of New York, invented by Messrs. Pope and Hendrick- 
son, and Dr. Gray’s harmonic telegraph instruments were 
both also in the Western Electric Manufacturing Com- 
pany exhibit, and were both exhibited in operation. 

Magneto-electric printers were exhibited by Messrs. 
Welsh and Anders, of Boston, and telegraph apparatus 
generally by several sporadic firms. 

The United States Signal Service had on view some 
remarkable electro-meteorological instruments. There 
were also some underground conduit exhibits by David 
Brooks and Austin, of New York, respectively; some elec- 
tro-magnetic musical instruments by Hilborne L. Roose- 
velt and others (these, by the by, being in the Musical 
Department), and a somewhat shocking exhibit in the 
Egyptian Department consisting of a glass case of electric 
eels from the Senegal and the Nile. 

The Wallace-Farmer and Gramme dynamos and pos 
sibly some others were present and at work, and a very 
few arc lamps were to be seen. 

The Gramme machine came from France, and was 
used for driving an electric engine which in the exhibi- 
tion was made to operate a pump. The “Scientific 
American” has a reference to this machine, and remarks: 
“It has no connection with other machinery except the 
copper wire leading to the generator of electricity. As in 
this double conversion of power into electricity, and 
electricity into power, less power is obtained than is ex- 
pended, the machine is apparently of no practical value, 
but is interesting as showing the relation existing be 
tween power and electricity.” 

The “Speaking Telephone” was at the Centennial. It 
was to be found in the Massachusetts Educational De- 
partment, and was represented mainly by two membrane 
diaphragm instruments capable of being used either as 
transmitters or receivers, and by the tubular magnet or 
iron-cased magnet receiver with a loose iron plate 
diaphragm. The latter instrument was the first form 
provided with a metallic diaphragm, and was also the 
one which, on Sunday, June 25, 1876, quoted Shakespeare 
to Prof. Watson, of Ann Arbor; Sir William Thom- 
son, and Dom Pedro, Emperor of Brazil; and which also, 
to use the words of Sir William’s address, made a few 
months later before the British Association, “scorning 
monosyllables, rose to higher flights, and gave me pas- 
sages taken at random from the New York newspapers.” 
Although the telephone had previously announced its ad- 
vent, first by the issuance of its patent, and second, by its 
presentation, in May, 1876, to the American Academy .of 
Arts and Sciences, we cannot doubt that its presence 
and performance at the Centennial before. such a dis- 
tinguished audience created such a general and world- 
wide interest as could not have been created in any other 
way; and thus aided to bring about the general revival 
of electrical research, which has yielded seventeen years 


of unprecedented and unparalleled electrical forward’ 


movement. 


Those of us who are of sufficient’ antiquity to have 


seen and whe remember the Exhibition of ’76 know that 
the science of electricity and its applications was not 
there and then regarded as being of sufficient moment 
even to have a class of its own, and that it was assigned 
to a corner of group XXV.,. Instruments of Precision, 
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The judges of this group constituted, however, a most 
distinguished body, which, as a whole, cannot be sur- 
passed by any of the glories of the second temple of 1893. 

Among them was the aged Henry, foremost American 
philosopher of his time, the original observer of the 
phenomena of self-induction, and inventor of the practi- 
eal electromagnet; and Prof. Hilgard, a scholar and 
scientist of the first order, then superintendent of the 
Coast and Geodetic Survey. There, too, were Thomson, 
by a head and shoulders the foremost electrician of all 
the world, the living incarnation of combined theoretical 
and applied science; Watson, of Ann Arbor, in whom 
gruffness, squareness and knowledge were alike embodied; 
Prof. F. A. P. Barnard, President of Columbia College, 
and, neither last nor least, Gen. H. K. Oliver, a statesman, 
a soldier, a philosopher, loving science for its own sake, 
and a musical composer of no mean order, known to 
Massachusetts as the Salem Mayor who became the first 
United States Commissioner of Labor, and to lovers of 
sacred music as the composer of that beautiful air, 
“Federal Street.” 

The restraints of time and space, however, peremp- 
torily veto our desires to linger around the Centennial 
year, and compel us to hasten forward to the living 
present. Each intermediate year is so replete with ad- 
vancement that it would be invidious, with a single ex- 
ception, to single out any one for particular remark. 

The exception, however, is 1884. This eighth year 
after the Centennial is especially important, for it is 
crowned by the International Electrical Exhibition of 
the Franklin Institute; the associated National Con- 
ference of Electricians; both held in Philadelphia; and 
the British Association meeting in Montreal, held for 
the first time on American’ soil, the knowledge that 
these events were to occur being the last link in the 
chain of causation which brought about one of the prin- 
cipal electrical events of the year, viz., the organization 
of the American Institute of Electrical Engineers. 

The year of grace 1884 had found electrical engi- 
neering so far advanced, in many of its branches, as to 
plainly justify the formation of an American society 
more national in its scope and organized on broader 
lines than the New York Electrical Society, which, 
founded in 1881, had virtually taken the place filled in 
1876 by the American Electrical Society; and which, 
occupying a field of its own, is still in satisfactory 
and useful operation; and the requirement was met, 
after a preliminary meeting April 15, 1884, in the 
founding and organization, May 13, 1884, of the Ameri- 
ican Institute of Electrical Engineers, which held its 
first meeting for the reading and discussion of papers 
at Philadelphia in October, 1884; and which began the 
practice of monthly meetings, since regularly sustained, 
June 8, 1886. 

On arriving at the Columbian year, 1893, we find that 
the brief stretch of time which spans the gap between 
the two great expositions has been adorned and en- 
riched by useful inventions in the utilization of those 
great forces of Nature, Electricity and Magnetism, in a 
degree which surpasses the wildest and most optimistic 
speculations of the most speculative anticipatory mind; 
and we are now enabled to more clearly see that the 
two centuries devoted to discovery alone were not in 
vain, and that fact, the marvelous results we have 
now to consider, and the marvelous speed with which 
such results have lately succeeded each other are both 
in great measure attributable to the extent and 
thoroughness of the researches and discoveries of the 
two preceding centuries, and the earlier portion of the 
present century; and to the mastery of principles which 
these discoveries have put into our hands. 

In seventeen years we have seen electrical illumina- 
tion, both by the are and by the incandescence of con- 
ductors, fully worked out, and universally adopted by 
all civilized countries, and our streets, homes, halls, 
theatres and steamers now all attest the numerous 
merits of both subdivisions of the art. 

Are lighting, based, as already indicated, on much 
early discovery and invention, received, even before the 
very Centennial year had expired, such an impetus from 
Jablochkoff’s work in the invention and commer- 
cial use of the so-called “candle” lamp, and from the 
contemporary, but wellnigh now forgotten, work of 
Lontin, that the waning intereest of the public, and the 
interest of a new race of inventors eager to embody 
in practical forms the discoveries and advances of the 
past, and not averse to profit by the failures of the past, 
was aroused as never before had been; and the plans 
parallel and successive of these inventors, together 
With the widespread commercial rivalry thus brought 
about, and the prompt appreciation by the public of 
electrical illumination satisfactorily performed, has 
brought us to the point where to-day we stand: where 
to a great extent worthless schemes have been sifted 
out, so that the chief lighting systems now in exist- 
ence represent, in all points, and in the truest sense, 
the survival of the fittest. 

The history of lighting by incandescence is on closely 
analogous lines. Many inventors, both in Europe and 
America, have been, and are, associated with this art. 
but any attempt to pass upon their relative merits, or 
even to call the roll, would here obviously be out of 
Place; it is, however, my own personal conviction that 
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the profession at large would be both unjust and un- 
grateful, were it to fail—irrespective of the commercial 
relation of its component members—in recognizing that 
for earliness in conception and execution, for far-reach- 
ing completeness and breadth of plan, for a full and 
prompt perception of the problems involved and the 
difficulties to bé encountered, and for unflagging industry 
and genius and unrivaled fertility of inventive resource 
applied to the solution of these problems, the name of 
Edison more than any other, calls for our highest tribute 
of appreciation and admiration. 

Although we have seen, in 1875, in America, at least, 
the are lamp was but a curiosity, and the incandescent 
lamp was uncreated, it is safe to say that 1893 numbers 
its are lamps by hundreds of thousands and its incan- 
descent lamps by millions. In direct current distribu- 
tion the progress of lighting by incandescence owes 
much to the invention almost simultaneously by Hopkin- 
son in England and Edison in the United States of the 
“three-wire system,” which now is almost a household 
word. 

Incandescent lighting by means of induction coils was 
a dream of the earlier race of inventors; but by the 
active brains and hands of the thinkers and inventors 
of the seventeen years now closing the underlying 
fact that high potential is the essential for good 
dynamical economy in the electrical transmission of 
power or heat has found fruition in the step-down 
transformer, and the alternating current machine; the 
dream has become literalized into a glowing reality; 
and by the electrical distribution of light economically, 
at great distances, we see the incandescent lamp over- 
stepping the limits once assigned to it, and extensively 
employed in house, street and inter-town illumination. 
In this connection we should ever remember the practi- 
cal labors of Gaulard and Gibbs and Zipernowski, Deri 
and Blathy; the researches of Ferraris and Elihu Thom- 
son in the properties of alternating currents, and the 
splendid work of Tesla in the development and utiliza- 
tion in illumination and otherwise of currents of won- 
derfully high potential and frequency. 

The use of the transformer in lighting proved to be 
the forerunner of its use in developing currents for 
welding and similar metallurgical processes; and the 
invention of the art of electrical welding and metal- 
working by Thomson, though still young, and though 
its full import can, as yet, be but feebly appreciated, 
must certainly be regarded as one of the most important 
advances of the period. 

The electrical railway, after a somewhat exciting and 
Cinderella-like childhood, has, for the last seven years, 
had a most vigorous growth, and, as Americans scarce 
need to be told, is now one of the most forceful of the 
signs of the times. 

Though still susceptible of much improvement, it is 
surely a grand monument of the genius, industry and 
perseverance of the American electrical engineer, since, 
while a substantial underpinning prior to 1884 had been 
prepared by the labors of several eminent inventors on 
both sides of the ocean, and by the actual existence of 
the Berlin, Lichterfelde, Portrush, and other short 
electrically operated tramways, we cannot doubt tkat 
it was the adaptation to the required work of the under- 
running trolley and common-sense motors and cars by 
Messrs. Sprague, Van Depoele, Daft and others that set 
to work the 500 electric street railways, with their 5,000 
miles of road now in operation in North America. 

Squally great and inspiring, although perhaps not so 
palpably before us, is the advancement in other branches 
of the transmission of power; for we have but to look 
about us to perceive that the reversed dynamo of 1876 
has developed into a great nation of scientifically con- 
structed machines, each day finding new spheres of 
operation, and each day proving itself an actual neces- 
sity, especially to the small user or consumer of power. 
Nor are we, in the electrical transmission of power, 
restricted to straight or single direction currents.* since 
as Deprez long since showed us, alternating currents lend 
themselves to this class of work most felicitously, and 
since he applied the same to electro-magnetic signaling. 

The application of alternating-current motors to mul- 
tiple telegraphy by Patten, and the vast improvements 
which recent inventors and discoverers, notably Tesla 
and Ferraris, have made in polyphased current motors 
(which, with Mr. Stanley, I believe also to have been 
first conceived by Marcel Deprez), have developed a new 
and most promising field of industry, which we hope 
in the near future to see fully occupied and yielding an 
abundant harvest. 


(To be continued.) 
al ae 


The International Electrical Congress. 








We are informed by Prof. H. 8. Carhart, the Hon. Sec. 
of the Advisory Council of the Chicago World’s Congress 
of Electricians, that, in addition to the papers to be pre- 
sented at the Congress mentioned in The Electrical World 
of June 24, Dr. Stephan Lindeck. of the Physikalisch- 
Technische Reichsanstalt, Berlin, will write apaper on 
‘‘ Materials for Standards of Electrical Resistance and 
Their Construction,” and Prof. S. P. Thompson, F. R. 8., 
principal of the Finsbury Technical College, London, will 
read a paper on ‘‘ Ocean Telephony.” 


See aE PnE IE EEEER ERIE EEE RET Ee 
*Rritish® natent No. “4.128 ‘of 1881. “ Mlectricity as a Motive 
Power," Du Moncel. * London, 1883, .pp. 185, 197-198. 
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ELECTRO-PHYSICS. 


Residual Electrification of Dielectrics.—‘‘La Lum. Elec. ,” 
June 10, reprints a paper from the Comptes Renduy by 
Mr. Borel on dynamic phengmena due to residual electrifi- 
cation. A disc of paraftined paper suspended at its centre 
by a cocoon fibre tends to rotate when placed in an alter- 
nating electric field when a glass rod is held on one side of 
the disc, the plane of the disc and the axis of the rod being 
approximately parallel to the lines of force of the field and 
the end of the rod inclined towards the disc; the alternat- 
ing field is produced by a Toe pler machine and a commuta- 
tor, the duration of the charge being .006 second. He found 
that conductors and the better insulators like shellac, ebo- 
nite and wax produce a feeble rotation opposite to that of 
most dielectrics, that is, there is an attraction instead of a 
repulsion; if the rotation by repulsion is due to residual 
electrification a rotation in the reverse direction would be 
produced if the substances placed near the disc possessed 
no residual electrification, which he finds is the case with 
conductors. <A table is given of the relative values for a 
number of different substances; the repulsion was_ greatest 
for cork, namely 22, while for paraffin it was }. Referring 
to the experiment of Mr. Arno (see Digest, Feb. 4, p. 88) he 
states that his results do not lead him to the same conclu- 
sions; in his experiments he thinks the rotation is due to 
exterior and interior conduction and that the heterogeneity 
of the dielectric takes an important part, those which are 
most heterogeneous producing the greatest effect; his 
experiments did not succeed with an alternating field pro- 
duced by an induction coil. 

Transmission of Sight.—Mr. Blondin, in ‘ Electricité,” 
May 25 and June 1, gives a résumé of what has been done 
in the electrical transmission of sight andin photographing 
objects at great distances. Although nothing has yet been 
accomplished, he claims that it is not impossible, and that 
photographing objects at great distances by means of elec- 
tricity may soon be made practical. He describes the 
apparatus of Senlecqu and that of Ayrton and Perry of 
1877. that of Bidwell of 1880, that of Brillouin of 
1891, which he illustrates with a number of diagrams; the 
latter system, however, is apparently only in the form of 
a proposition; the apparatus of Nipkow of 1885 is described 
and illustrated, as also that of Weiller of 1£89 and Sutton of 
1x91. All these are based on the variation of the conduc- 
tivity of selenium and on the successive transmission of dif- 
fer:nt portions of the image. That the solution of the 
problem is not an impossible ove is indicated by the recent 
announcement of Prof. Ayrton that he intends to con- 
tinue his researches commenced 16 years ago. 

Coefficient of Temperature of the Dielectric Constant of 
Water.—‘t La Lum. Elec.,” June 10, reprints a paper from 
the Wied. Ann., Vol. 6, p. 272, on this subject. 

UNITS, MEASUREMENTS, INSTRUMENTS. 

Congress Proposals.—The June number of the Bulletin 
of the * Soc. Int. des Elec.” will contain the report of the 
commission appointed by this society to formulate a dis- 
cussion of the propositions of the Amer. Inst. of E. E. The 
commission consisted of 20 members of the society. most 
of them well known, with Mr. L. Raymond as chairman 
and Mr. Pallat as reporter. Decided approval is expressed 
concerning the ratifications of the adoption of preceding 
congresses, except in so far as they may be contradictory or 
in error. In the formation of new words the commission 
recommends the termination ance for designating magni- 
tudes which concern a body taken as a whole (as resistance 
or conductance «f an electrical conductor), and the termina- 
tion ity for magnitudes which characterize the properties 
of the material uf which the body is formed (as resistivity 
or conductivity for the specific resistance and conductance). 
The terms co-efficient of self and mutual induction, it is 
claimed, have been employed so long without ambiguity 
that there is no reason to change them; the same is true 
of the terms permeability and magnetic susceptibility. In 
accordance with the propositions, it advocates using the 
term reluctance for that which is known as magnetic resis- 
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to the magnitude of: which the square added to 
the square of the resistance of a_ circuit traversed 
by a periodic current gives the square of its ap- 


parent resistance ; the term reactance is suggested. The 
impre-sed E, M. F., as defined, is thought not to differ from 
the real E. M. F. at every instant. Regarding the use of 
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unit of illumination is recognized, but it is claimed that 
there are several objections to the exprezsion bougie-metre 
(the objections, however, are not given). Disapproval is 
expressed of the practical magnetic units on the grounds 
that the gilbert is much too small, and the gauss and weber 
much too large ; the advantages of the proposed values for 
those units are recognized. but it is claimed that these 
values are likely to lead to errors in calculations in passing 
from one unit tothe other; it is therefore recommended 
that no vew values of these units be adopted ; the C. G. 5. 
units together with the ampére-turn are claimed to be per- 
fectly satisfactory. 

The adoption of a new ohm, it is claimed, is the duty of 
an International Conference. and dees not come within the 
province of the Congress; in this connection it suggests 
changiny a portion of the definition regarding the mass of 
the mercury. Disapproval is expressed of the adoptions of 
the Conference of 1884 in regard tothe ampére and the 
volt; according to Lord Kelvin the ampére should remain 
definitely as the tenth part of the C. G. 8S. unit, and the 
volt be d-fined by that ampére and the legal ohm; the 
unanimous opinion of the commission is that this decision 
should remain unaltered. Approval is expressed of the 
present legal ohm, as it can be reproduced with great accu- 
racy, while a determination of the absolute resistance is an 
extremely long, delicate operation and less precise; this, 
it is thought, is not the case for a current and an elec- 
tromotive force; the direct determination of current in 
absolute value by means of an electro-dynamometer balance 
is, according to the commission, an operation which is 
rapid and precise, while on the contrary the determi- 
nation by means of an electrolytic deposit is much 
longer and admits of much less precision. Regarding 
the volt, objection is made to the use of any 
primary cell, us the degree of precision is much 
less than could be obtained from the determination of a 
difference of potential determined by a known current and 
a known resistance. an operation which is easy and rapid; 
a cell can serve only as a temporary standard. Objections 
ure made to the amyl-acetate lamp, researches having 
shown, it is claimed, that this standard is not sufficiently 
constant and its light is not sufficiently white. The adop- 
tion of a standard of conductivity is not recommended ; 
it is proposed to indicate the conductivity of a metal, for 
industrial purposes, by giving the resistance of a wire of 
that metal 100 metres long, and weighing one kilogram. 

It states that the definitions of the terms north and south 
pole have already been adopted by the Congress of 1889. 
Approval is expresses of the terms simple, diphase, etc., 
polypbase. 

Regarding nomenclature and symbols, the commission 
believes that, owing to the diversity of languages, the 
discussion had better be left to the Congress. 

Photometry.—Ata recent meeting of the Lond. Phys. 
Soc., Mr. Trotter described an adaptation of his photom- 
eter (see Proc. IL. C. E., Vol. 110, paper No. 2,619) to the 
measurement of candle power; the principle employed is 
to view a screen illuminated by one source through an 
aperture in asecond screen illuminated by the other light, 
tne aperture becoming invisible when the illuminations 
are equal ; a series of narrow slots cut in thin paper was 
found to give the best results ; the two screens are mounted 
in a box sliding on the bench and are viewed from a dis- 
tance of six or seven feet, cords being provided for produc- 
ing the transverse motion; the light falls on the screen at 
equal angles; the instrument is particularly applicable to 
determining the maximum power of a variable source. 
Mr. Crompton uses one screen tinted a pale yellow and the 
other a pale blue in comparing lights of different colors, 
such as a gas flame and an arc; in comparing lights of 
about eight candles the accuracy is said to be about 1 per 
cent. 

Prof. S. P. Thompson discussed the evolution of the 
Thompson: Starling photometer in which a prismatic block, 
with the apex upward, rests crosswise on the photometer 
bench and the inclined sides are respectively illuminated by 
the two sources; for differently colored lights, colored 
stuffs are placed over the surface; the surfaces are inclined 
about 70 degrees with each other. In a second note he 
referred to the periodic principle in photometry and dis- 
cussed the various methods for producing small differences 
of decreasing amount between the two sides of an illumi- 
nated screen, by means of which much greater accuracy in 
adjustment-is possible; in one form the act of moving the 
carriage starts the blocks vibrating, thereby producing the 
desired variations. Ina third note he refers to the are as a 
standard; with acircular hole 1 mm. in diameter a standard 
of about 55 candles could be obtained with the usual length 
of the benches; he also investigated the errors which may 
be introduced in using this standard. 

In the discussion of these papers Mr. Festing said the 
reflection from the sides of the hole in a thick plate would 
tend:to lessen the error calculated by Prof. Thompson ; the 
ordinary impurities in carbon were not likely to alter the 
brilliancy in the crater. Dr Sumpner stated that the in- 
accuracies in the Bunsen and Jolly photometers were about 
+ per cent,: changes of 0.4 per cent. resulted from 1evers- 
ing the screens; the Lummer-Brodhun instrument, he 
states, was bett r than either of the other two, the average 
error being about } per cent. Mr. Wright stated that 
photometers could be relied on much more than any 
standard at present in use; he thought the Methven screen 
was the most practical standard yet devised, but added that 

no gaseous flame could bea real standard on account of the 
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influence of the surrounding atmosphere. Prof. Ayrton 
does not approve of long benches used with arc lights ; 
decreasing the intensity by dispersion or otherwise was 
preferable; in some tests he used incandescent lamps 
mounted on a spring and vibrated. Mr. Medley showed 
this vibrating standard, which in combinatioy with the Lum- 
mer-Bro’hun photometer increases the accuracy to about 
} percent. Mr. Swinburne preferred the Trotter arrange- 
ment to the vibrating photometer; the shorter the bench 
the better. provided it was larze compared with the stand- 
ard; regirdinz the arc standard he said that only impuri- 
ties less volatile than carbon would iafluence the brightness 
and that an important feature was the emissivity of the 
carbon, which might not be constant. Mr. Blakesley 
thought that Trotter’s arrangement had been underrated 
and that by using quadrant-shaped screens intersecting 
orthogonally on the axis of the photometer, instead of 
straight ones, the width of the neutral band would be 
greatly diminished. Mr. Trotter, referring to the arc 
standard, found great difficulty in making suitable pin- 
holes which he says are not easily measured accurately; he 
found it very important to reverse his screens; curved 
screens had little advantage, and they destroyed the 
approximately direct reading property of the photometer; 
experiments had shown that the light given out by 1 square 
millimetre of crater surface differed considerably from 76 
candles. A brief abstract of these papers will be found in 
the Lond. * Electrician,” June 16. 

Mugnetic Eaxplorer.—‘*‘La Lum. Elec.,” June 10, de- 


.scribes an apparatus introduced by Hartmann & Braun, 


based on the variation of the resistance of bismuth when 
placed in a magnetic field ; the law of this change of resist- 
ance, according to Labuc, is as follows: 


rT r . 
n= af/* nt b) 


in which H is the intensity of the field, a and b constants, 
andr the variation of the resistance due to a change of 
field from zero to H. The small bismuth wire is wound in 
the form of a flat spiral, and returns on itself so as to avoid 
induction effects; this small spiral, about as large as a 
dime. is then introduced in the field to be measured by 
means of a handle. The bismuth must be purified by 
electrolysis, as it was found thatthe smallest amount of 
impuri ies reduc s its sensitiveness toa great dezree. The 
ends of the wire are connected to a Wheatstone bridge 
having two slide wire resistances, ene of them forming a 
portion of the resistance of the bismuth coil and intended 
for compensating the variations in the resistance due to the 
temperature, while the other forms the adjustable resist- 
ance of the bridge. The above formula can be used for 
weak fields up to 6,000, above which the curve representing 
the law becomes a straight line ; a diagram of this curve is 
given; the instrument is said to be very sensitive. For 
intense fields its resistance 1s nearly doubled, and for the 
field in a dynamo it is increased 30 to 50 per cent. 
DYNAMOS, MOTORS AND TRANSFORMERS. 

Curious Transformer Experiment.—Referring to the ex- 
periment described in these columns last week, Mr. Boulf, 
in the Lond. ‘‘ Elec. Rev.,” June 16, offers the following 
explanation: When the plates are massed together, the aver- 
age length in the air of the lines of force from the iron 
plate is much gre iter than when the plates are evenly dis- 
posed along the coil, and that, therefore, the part of the 
primary coil covered by the plates not being nearly sutti- 
cient to cause magnetic saturation of the tron, the total 
induction is greater in the latter case than in the former. 
If this is the true explanation, Mr. Kennedy is at fault in 
assuming that putting the iron inside of the coils also in- 
creases the inducijon through them. 

Mr. Mordey suggests the following explanation: When 
the plates are apart, the exposed surface of the iron is large 
and the cross-section of the air gap is greatest, but when 
they are pressed together the surface is decreased and with 
a given magnetizing force the magnetization is reduced ; 
if the lamp were placed in the primary instead of the 
secondary it would increase in brightness instead of dimin- 
ishing ; the effect would not occur with the plates of a 
closed magnetic transformer, 

RAILWAYS. 

Marseilles Railway.—-** Electricité,”’ June 1 and 8, gives 
an illustrated description ot this el-ctric railway, the details 
of which resemble those used in systems in this coantry. 

Electric Railroad in Japan.--** Electricité,” June 1, gives 
a short description of an electric road in Japan used for 
transporting boats from a high-level inland iake down to 
the ocean. 

INSTALLATIONS, CENTRAL STATIONS, ETC. 

Comparison of Different Systems of Distribution.--Prof. 
Rebinson, in the Lond. ‘* Electrician,” June 16, gives a 
good résumé of this subject, intended more particu'arly for 
those who are not electricians but desire to know which is 
the bestsystem. The article is well worth reading in its 
entirety. The f llowing extract may be of interest : The 
continuous current two wire system is suitable only for 
private installation and may be left out of consideration in 
dealing with districts or towns; the three wire continuous 
current-system is very economical and easy to work where 
the average length of the feeders is less than three-fourths 
of a mile. in which he calls attention to the word average 
as distin zuished from the maximum leogth of feeder, which 
may be double or even more, a point which is often lost 
sight of n-co mparisons ; the five-wire system may be used 
with advantage where there is a large démanid at an aver- 
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age distance not exceeding one mile; the continuous current 
transformer system cannot compete with others by itself, 
but is very useful in combination with the three-wire system 
to supply outlying districts in which the demand is small; 
the housev¢ransformer alternating current systern may be 
used with advantage only where the demand is distributed 
over a very straggling district and where the lights are 
required for long periods of time; the all-yeir round effi- 
ciency is only about 66 per cent. in shops, while in residential 
districts, taking the demand as equivalent to 400 hours’ run 
per annum at full load, the efficiency is only 54 per cent.; 
the only argument in favor of this system is a smaller capi- 
tal outlay: this system cannot possibly compete with other 
systems in the long run, and for populous districts it may 
be practically regarded as quite obsolete. The sub-station 
transformer system is a very great improvement; for pur- 
poses of general comparison between the bes alternating 
current system and the best continuous current system it 
may be assumed that the cost of the network of low ten- 
sion distributing mains is about the same; for an average 
Jength of feeders exceeding one mile this system is un- 
doubtedly the most economical, but it is a question whether 
it is advisable in any case to serve a district so far away 
from the demand; he thinks the advantages claimed fur 
placing the station in a favorable position for obtaining 
cheap coal and water have been greatly exaggerated and 
that entirely fallacious views are put forward about them. 
He then takes special cases showing which system is the 
most economical. In discussing storage batteries and sub- 
stations to assist during periods of maximum demand, he 
states that a continuous Current station with feeders aver- 
aging half a mile cost from $325 to $350 per kilowatt for 
plant and feeders; but tor the longest distance service, from 
three-quarters to one mile,” the cost is $425 to $500; in 
the latter cases it becomes a _ question whether 
batteries cannot be preferably used in sub-stations ; such 
sub-stations can be erected with complete outfit for $500 
pet kilowatt for a discharge at 10 hours, or $250 per kilo- 
watt for double that rate of discharge; the loss in the 
battery may be taken at about one third, but, as they are 
charged in the daytime, the saving in labor per unit will 
more than cover this loss; a battery sub-station costing 
$350 per kilowatt involves an anvual cost of $56.50 per 
kilowatt, including 15 per cent. depreciation of the cells, 
showing that, alihough the batteries save 30 per cent. 
in capital, the cust of maintenance overba'ances that ad- 
vantage; m a few years’ time, however, he thinks the 
comparison will be different, as improvements in batteries 
are now being made. Heshows that a central station plant 
could be made to generate two or t oree times as much 
electricity if storage batteries are us¢i in sub stations, thus 
affurding a convenient way of doubling or trebling the 
capacity of the station in the future without incurring «ny 
expenditure at the outset for future extensions. 


Budapest Plant.—The Lond. ‘ Electrician” and tie 
** Elec. Rev.,” June 16, contain a short descripticn of a 
rather novel plant in that city, the latter journal containing 
in addition some extracts from the contract with the city 
authorities, which is interesting reading, showing what 
stringent conditions continental contractors are willing io 
consent to. The plant is worked by a gas company and 
is to compete with the existing plant of Messrs. Ganz & 
Co. The station is 1.8 miles from the city and contains two 
triple expansion engines, each of 500 bh. p., coupled direct to 
two-phase alternators in parallel, the current from which is 
led to a sub-station in the city, where it drives polyph ise 
motors coupled direct to continuous current dynamos 
which supply direct and charge a set of accumulators 
from which the lines are run on a three-wire system ; the 
battery is composed of 148 cells with a capacity of 1,500 to 
2,200 ampere-hours ; the capacity of the station is 10,000 
lamps of 16 c. p.; it is installed by Schuckert & Co., of 
Gerinany. 

TELEGRAPHY, TELEPHONY AND SIGNALS. 

Gas and Water Pipes.—‘‘ Electricité,” June 1, in a note 
taken from ‘Genie Civil,” states that a difference of 
potential exists between underground gas and water pipes 
which can be shown by connecting a telephone to the two 
pipes in any building and 1apidly interrupting the circuit; 
it was therefore thought that the insulation between them 
is sufficiently good to enable them to be used as conduc - 
tors for telephonic communication; conversation was car- 
ried on in this way without wires between two buildings 
300 feet apart, the microphone without induction coil being 
connected to 8 bichromate batteries. 


MISCELLANEOUS. 


Electric Heating.—Mr. Kennedy, in the London * Elec. 
Rev.,” June 16, calls attention 1o the fact that ad- 
vocates of what might be called the resistance method 
of heating avoid giving any ioformatioa regarding the du- 
rability «f the resistance wire and the cement or enamel ; 
besides th- liab lity of cracking or chipping, he thinks there 
is an almost certain failure of the resistance wires due to 
repeated heating and cooling effects. He mention; the 
Zipernowski method, in which these objections are avoide: , 
as the method is based on the principle of the semi-incau- 
descent lamp ; if, for instance, a copper soldering iron is 
brought into contact with a carbon point, a current will 
generate considerable heat. at the contact, which heat is 
taken up by the copper.. He also mentions a method of his 
own in which the iadactioa by alveraating currents of sec- 
ondary currents in the articles to be heated is made use of; 
thus if an irdn pipe closed at dne entlis filled with wafer 
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and placed inside of an alternating current coil. the water 
very soon boils. Currents would in this case be induced, to 
some extent at least, in the liquids also, and, even though 
they are alternating, they might have an objectionable 
effect on some more or less unstable liquids used in cooking, 
as milk, forinstance; no enamels, cements or resistance 
wires are therefore required ; this method furthermore 
enables a choking coil to be used to regulate the supply 
without waste. The c'osed magnetic circuit type of trans- 
former is thought to be the best. 

Julien Welding Procexs.—The Lond. “ Elec. Rev.,” June 
16, in a note, briefly describes this process, which is as erted 
to be superior to both the Bernados and the Thomson 
methods. A vessel containing acidulated water contains 
a lead anode, and when the cathode, say an iron bar, is 
plunged into the liquid and a strong current passed, the 
iron will immediately become white hot; 19) to 200 volts 
are required fur iron bars from 3 to 1,3; inches. (The current 
required is not given.) There is said to be no difficulty in 
regulating the temperature between 800 and 1,200 degrees. 
The explanation given is that the evolution of gas is so 
great that the surface of the iron becomes covered with 
hydrogen, and is therefore no longer in contact with the 
solution, the resistance thereby becoming sufficiently great 
to heat the iron to a white heat. 

Electric Furnace.—At a recent meeting of the French 
Academy of Sciences, Mr. Moissan operated his furnace 
with a dynamo of 150 h. p., the current being 60 to 70 am- 
peres. at about 1,000 volts; with this he reduced tungsten, 
mulybdenum, zirconium and vanadium, all of which have 
the valuable property of absorbing very great quantities of 
carbon, vanadium absorbing up to 25 per cent , a property 
which makes them very valuable in the manufacture of 
artificial diamonds. 

G-omtgnetifere in Electro-Culture. — The Lond. ‘‘Elec. 
Rey.,” June 9, describes this apparatus as follows: 
It was invented by a French monk named _ Pau- 
lin, and consists of a pole ranging in height from 40 to 
60 ft., which is planted in the ground, supporting, by 
means of porcelain insulators, a galvanized iron rod 
terminating at the top in five copper points; the lower 
end is connected with a system of wires 6 feet 9 inches 
apart and buried from 6 to 18 inches in the soil; it dis- 
tributes the atmospheric electricity throughout an area 
which, with a 49-foot pole, is said to be 3,588 square 
yards; the object is to determine the effect on the grow- 
ing of potatoes, vines, radishes, etc., and its action was 
found to be so favorable that the Agricultural Society of 
Montbrison awarded a medal for the invention. It is 
often assumed that the currents act directly on the 
plants, but the article suggests that it may be equally 
true that they act upon the soil and the air in it, per- 
haps assisting the fixation of nitrogen, which is the great 
plant food, or in rendering the chemical compounds 
which exist in the soil more assimilable. 

Exvlosion of Balloons.—A recent explosion of a bal- 
loon in Germany appeared to show that the ignition was 
due to an electric discharge from the metal valves, as 
it has been found that those which have exploded all 
had metal valves and that the explosion occurred at 
the moment when the valve was touched by the hand. 
To overcome this the “Elek. Zeitschrift’? suggests con- 
necting the valve by means of a copper wire with the 
bottom of the basket, so that the moment the basket 
touches the earth the charge is dissipated. 

—______ 9 @ <2 
Storage Battery Comparisons. 


BY MESSRS. PUMPELLY AND SORLKY. 

In areport made by an appointed committee, one of 
whom was Prof. Robb, of Trinity College, on the workings 
of acertain storage battery for car traction on a street 
railway, in Massachusetts, an objection to the system urged 
was that, although the battery claimed to be an unusu- 
ally good one, the energy in horse power could not be sus- 
tained under a heavy discharge. That is to say, that 
although a large ampere current could be drawn from the 
battery without injury, still the electromotive force would 
fall rapidly, and hence the watts output or horse power, 
which is the E. M F., or volts multiplied by the amperes, 
would decrease as the time lengthened during which a 
large current was needed, 

This is a fault well known to those experienced in making 
storage batteries and studying their action, and is caused 
by the collecting of Jarge quantities of globules of hydro- 
gen on thesurface of the negative plate, which an elec- 
trode made on the Faure system, 1. e., by an applied oxide, 
cannot absorb, The occlusion of hydrogen by the springy 
load of the negative plate is far less in a Faure plate than 
in a plate made electro-chemically, as the old Planté plate 
was made, hence we find that a battery made electro- 
chemically from the lead plate itself is much more efficient 
for traction work than an applied oxide plate, however 
good or durable it may be otherwise. 

The larger the current drawn from a battery the greater 
the decomposition of water in the electrolyte, and as a 
matter of course the larger the volume of hydrogen gas set 
free. The tendency of this gas is always toward the nega- 
tive electrode, and if it cannot be absorbed rapidly by the 
negative plate it will collect on the surface and cling to it, 
producing a highly non-conducting film over its surface, 
and thus producing a state of bigh internal resistance and 
much heat. This resistance draws upon the E. M., F. of 


the battery to overvtome it, hence a fall of potential, and - 
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less watts or horse power. We find that a well made and 
well formed plate made electre-chemically has this property 
of occluding or absorbing hydrogen toa greater extent 
than any applied oxide plate; asa proof: f this, a test made 
by experis, appointed by the Chicago Electric Club, on a 
battery formed electro-chemic illy by Pumpelly and Sorley, 
the inventors. showed unusual sustention of E, M. F. under 
a very heavy discharge. This test was published at the 
time, and we will take the liberty of quoting the report by 

Thomas B. Grier and B. F. Arnold {the paper referred to 

is on ‘* The Present Status of the Storage Battery ”]: 
‘We took these reidings at intervals of two minutes, be- 
ginning at 8:58 p. m. and ending at 9:18, a20 minutes run, 
as suggested. The voltage began at 1.94. The first read- 
ing is 94 amperes at 1.94 volts : the next 934.amperes, 1.94 ; 
then 93 amperes, 1.93—a slight drop in voltage. The next 
is 924 ainperes, 1 92 ; the next 924 amperes, 1.91 volts ; the 
next 92 amperes and 1.91 ; the next 92 amperes, 1.91 ; the 
next 914 amperes, 1.90; the next 914 and 1.90; the next 
91% amperes and 1.88 ; the next 914 and 186, which was 
the last reading. The mean of all these readings is 92.4 
amperes and 1.91 volts, making an average output of 176.5 
watts or .2387 h. p., or practically a quarter of a_ horse 
power in each cell. For the 100 cellsit weuld be 23.7 h. p.. 
or practically 24h. p., which is somewhat in excess of 
what the paper claimed. The paper claimed 20.9 and we 
got 23.7, over two additional horse power. 

‘* At the conclusion a wire was placed across the termi- 
nals of the battery, short-circuiting it and melting the 
wire. This was immediately repeated, the battery still 
being able to perform its work, and showing at the conclu- 
sion of the test a voltage of 2.2 without load. The bstterr 
was discharged soon afterwards at a mean rate of 23 am- 
peres for eight hours, the last half hour reading showing 
21.05 amperes and 1.960 volts.” 

It seems to be a fact that, in order to get a sustained 
E. M. F. from a battery with a large output, the surface of 
the electrodes must be very porous and absorbent, and in 
constant and complete contact with the electrolyte, so that 
the hydrogen evolved can be rapidly absorbed by the nega- 
tive electrode and the chemical changes on the positive 
electrode active and permeating the entire mass of the 
peroxid zed material. 

An envelope plate, that is, a pla‘e made of finely perfor- 
ated sheet lead in the form of an envelope into which the 
oxide of lead is packed mechanically, will hardly m«et 
these conditions, although the plates so made may beara 
very heavy discharge in ampere current without injury for 
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New Street Are Lamp and Post. 





The accompanying illustration gives a clear idea 
of the new street are lamp and support, invented and 
constructed by Rudolph M. Hunter, of Philadelphia, for 
the General Electric Company. The object is to reduce 
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NEw STREET Arc LAMP AND Post. 


the weight of the lamp proper to a minimum ‘to enable 
the use of a light, graceful pole. In this lamp the 
weighty parts of the regulator are located in the 
small tube on top of the vertical part of the post, as 
shown, while the lamp proper on the end of the arm 
contains only the carbon holders and means to feed 
the carbons. The regulator controls the carboags by 
means of a fine, invisible wire. Theé illustration shows 
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clearly the construction of the lamp structure. The 
lamp proper is pulled into position by a light cord, and 
when in position it is coupled in circuit. The post is 
formed of tubes entirely, and is very light and strong. 
This lamp structure is designed to take the place of the 
numerous ungainly structures now disfiguring our 
streets. It has been exhibited in operation for some 
time in Philadelphia with entire satisfaction to the 
electric lighting fraternity. The illustration shows the 
various mechanisms so clearly that further descrip- 
tion is unnecessary. 
The Duggan Cleat. 





The new underwriters’ rules do not permit the use of 
wooden cleats, and, as these rules promise soon to be ex- 
clusively used in the United States, the necessity of a 
practical cleat of other material becomes evident. The 
cleat which we illustrate is the joint invention of Mr. J. H. 





THE DUGGAN CLEAT. 


Parker. manager of C. S. Knowles, 143 Liberty street, 
New York, who is the sellimg agent, and Mr. F. A. Dug- 
gan, manager of the Imperial Porcelain Works at Trenton, 
which combination implies that practical electri:al quali- 
ties and structural strength have been joined in the design 
of the cleat. 

The cleat is made of hard, vitrified, non absorbent porce- 
lain, and is made both glazed and unglazed. They are 
made for two and for three wires, and will accommodute 
sizes of wire from No 6 to No. 16. Thetwo parts of the 
cleat are identical. so that one part is not useless if the 
other is broken. A weak point in some porcelain cleats has 
been the lack of bite on the wire, but, as the cut shows, 
there can be no cause of complaint on this score with the 


Duggan cleat. 
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The Ward Searchlight. 


For many years the Mangin reflector of French make 
was used almost entirely by the navies of the world, and, 
owing to this and its exclusive use as part of the electrical 
equipment put aboard ships at the entrance of the Suez 
canal when the passage was made at night, it soon became 
well known throughout the world. Naturally the lenses 
for some time were made by the original French manu- 
facturer, but the impression that such lenses are only made 
by this company, or that those made elsewhere are inferior, 
is entirely erroneous, and we illustrate a reflector manu- 
factured by the Electric Construction and Supp!y Company, 
18 Cortlandt street, New York. in which the lens and 
every part are of American manufacture, and in which 
notable improvements over the French form have bi en in- 
troduced. The searchlight shown in the illustration is a 
very differently constructed article from the first search- 
lights that were made or those offered to the public several 
years ago. The old affairs were constructed very clumsily, 
and were heavy and awkward to manipulate, and re- 
quired an expert to connect the different parts and pieces 
to make them work at all, especially the automatic de- 








THE WARD SEARCHLIGHT. 


vices. The Ward projectors are not only neat in appear- 
ance, but are constructed of. few parts and all the waste 
material is. cut out, simplicity of construction and ease of 
manipulation being the principal characteristics. The op- 
tical qualities of the reflecting lens are of a very high class, 
so that very little of the light furnished by the lamp is lost. 
These lenses, as we remarked before, are made in America 
and of different sizég,; they. are in gvery way equal to the 









' conform to the finish and design of the finest 
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Mangin lens or imported articles, but, as might be expected, 
cost very much less ; with the saving in manufacture, to- 
gether with the saving in duty of the imported article, the 
projector lens can be furnished at a price almost equal to 
the old-fashioned silvered metal reflector. These lenses are 
so mounted in the projectors that they can be kept in a 
perfect condition, requiring only the exposed surface to be 
kept clean. 

One of the forms 
of searchlight manu- 
factured by this firm 
is made of a non- 
magnetic metal. and 
fitted with a lens 
projector and a bal- 
anced automatic fo- 
cusing arc lamp that 
will feed upou the 
angles used for sig- 
naling. This appara- 
tus can be turned on 
its axis in a horizon- 
tal direction by the smallest possible power, as 
the bearings are enti-friction or ball bearings. 
It is light in weight, and the parts are made to 


yachts, All the connections are of mechanical 
design, and wires are not exposed where abra- 
sion can take place. A 12-inch projector of 
this style, highly finished in brass and copper, 
provided with an automatic focusing lamp, with 
a pilot-house attachment and every particular 
in detail, weighs about 125 pounds, This may be considered 
a light weight when every part is made durable and strong. 
These searchlights are very easy torun. They work auto- 
matically, hold the focus and require no adjustment after 
they are once set and ** ranged.” The carbon carriers are 
of peculiar and ingenious construction, allowing the lamp 
to feed at any angle, so that besides al] ordinary uses the 
light can be brought to bear upon the near surface of the 
water, or its beam can be thrown upon the clouds for tele- 
graphing messages. 
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Some Novelties in Trolley Appliances. 


A new line of trolley fixtures, the invention of David 
E. Lain, of Yonkers, N. Y., has recently been placed on 
the market by J. H. Bunnell & Co., 76 Cortlandt street, 
New York. Some of these are quite novel in construc- 
tion, and we give a brief description of several different 
forms. 





Fig. 1 illustrates (in four parts) Lain’s’ im- 
proved mechanical clamp, for suspending the 


wire. The 
consists of two 


trolley clamp is made of malleable 
iron, and essentially similar parts, 
each having a groove near its lower edge for the 
trolley wire, and also provided with interlocking lugs, 
the faces of which are inclined at a small angle with the 
grooves. These parts are so proportioned that when 
placed facing, but not registering with each other on the 
wire, the lugs will interlock, and as the parts are driven 
nearer and nearer to opposition the inclined faces of the 
interlocking lugs clamp the two parts more and more 
firmly on the wire. A great clamping force is thus ob- 
tained which originates from points near the ends of the 
clamp where it is most needed. 

The strength of the material of which these clamps are 
made is such that they can be ground down sufficiently 
thin along the lower edges to provide an uninterrupted 
path for the trolley wheel along the under side of the wire 
and yet firmly secure the wire. Another lug on one of the 
parts is tapped for the screw on the insulator bell, and 
this screw enters sufficiently far below this lug to lock 
the other part in its place. These clamps are supplied 
tapped to fit any insulator. 

Fig, 2 below, shows Lain’s improved non-sparking trol- 


r ley frog. The novelty in this frog consists of the form of 


its approaches, the floors of which are extensions of the 
central floor of the frog sufficiently inclined upward so 
that one of the flanges of the trolley wheel is the first to 
strike the frog, and the flange runs on the decline floor 
of the approach, and is gradually depressed until it is 
below the wire, when it may cross the central portion 
of the floor of the frog in the usual way. Thus the wheel 
passes through the frog entirely on its flanges, and the 
sparking which often occurs between the wire and the 
wheel when the wheel grove enters on the inclined rib, 
as usually constructed, is avoided. 

Fig. 3 (upper right hand corner) shows Lain’s new 
adjustable crossing. Tt possesses all the notable non- 
sparking qualities of the Lain frog. Tt is very light, 
neat and simple. 

Lain’s section insulator (not illustrated) com- 
bines the best features of the two most usual types. A 
strong plece of fibre is provided at each end with a brass 
casting suitably shaped for attachment to the end of the 
trolley wire. Fach of these castings is provided with a 
strong screw clamp for connecting in the feeder wires. 
The break between the castings and the fibre is ren- 
dered less sudden by four short blocks of brass separated 
by short spaces and insulated from each other. Several 
layers of mica are placed between these blocks and the 
fibre in order to protect it from the sparking incident to 
the interruption of the current. The spark is thus re- 
duced in destructive effect, and is borne by the metal 
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rather than by the fibre. And the long space of unbroken 
insulation in the middle of the device always insures 
reliable insulation. 

Fig. 4 shows Lain’s screw clamp bridle and anchor ear. 
The trolley wire passes through a deep groove in a brass 
ear and is securely clamped in the bottom of the same 
by means of a screw clamp, the cap of which has pro- 
jecting arms that bend downward on either side as far 


FICS. 1, 2, 3 AND 4.-SOME NOVELTIES 


as the horizontal plane of the wire. These arms afford 
places for attaching the guy wires at points in the hori- 
zontal plane of the trolley wire. Thus the strain on these 
wires does not deflect the trolley wire out of the horizon- 
tal plane. Since the bridle is attached by screw clamps 
it is quickly placed in position and as easily moved when 
so desired. 

On some of these devices Mr. Lain has already obtained 
patents, and the novel features of the 
others are the subjects of applications 
now in the Patent Office. 
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The New Hammond Insulator. 





We recently ilucwated an excellent / 
porcelain cleat manufactured by thc ff 
Hammond Cleat and Insulator Company. 
15 Custom House street, Boston, Mass.. 





== HAMMOND INSULATOR. 


and this same company has just placed another insu- 
lating fitting on the market, which we illustrate above. 
Like the cleat, the insulator is made of the finest grade 
of glazed vitrified porcelain, and is so fashioned as to 
require only short screws—a decided advantage in sev- 
eral respects. 
The Simpson Noiseless. Dynamo. 


We illustrate with this a new dynamo recently put 
on the market by the Simpson Electric Manufacturing 
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THE SIMPSON NOISELESS DYNAMO. 


Company, 39 West - Washington street, Chicago. 
The field cores are of wrought iron and the armature 
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is built of wrought iron discs. The commutator is made 
of tempered copper insulated with mica, and is very 
large, thus permitting the use of wide brushes, which 
are of copper or carbon. The boxes are made of brass, 
babbitted, and fitted with Lunkenheimer’s automatic 
grease cups. These dynamos are made in sizes from 5- 
light to 50-light (16 candle-power), and can also be 
used for charging storage batteries. There are also 


IN TROLLEY APPLIANCES. 


three sizes made for electroplating, for 50-gallon, 100- 
gallon and 200-gallon solutions. 
ae © eee ___ —___ 
The Stow Flexibie Shaft and Electric Motor. 
One of the exhibits at the Philadelphia Centennial 
Exhibition that attracted the most lively interest was a 
flexible shaft, then first shown. The predictions at that 


THE STOW FLEXIBLE SHAFT AND ELECTRIC MOTOR, 


time freely made of the manifold uses to which it would 
be put have been more than fulfilled, and to-day it is 
an indispensable appliance in the modern workshop. 

One of the most useful points of the flexible shaft is 
its application to repair work, but the necessity of put- 
ting up the steam driving plant has restricted its use 
somewhat in this direction. To render its application 
more universal the manufacturers, the Stow Manufac- 
turing Company, Binghamton, N. Y., have pressed the 
electric motor into service and now manufacture a com- 
bination set, which we illustrate, that will cause a 
great extension to the use of this valuable tool. The 
outfit embodies a complete portable drilling, tapping 
and reaming plant which can be used at any distance 
from the source of power. The motor was especially 
designed for the purpose for which it is used, and has 
a normal speed of 600 revolutions per minute, which, 
by means of a rheostat, can be increased to 1,000 or 
1,200 and by gearing can be reduced to 275, without 
loss of power in any case. The motors are wound for a 
voltage of 110, 220 or 500. As most large shops have 
now their electric lighting plant, and ship and other 
yards have lines for lighting purposes, the importance 
of this construction is easily appreciated. 
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Some Special Applications of the Meston Alternating 
Motors. 





Having established the reputation of its Meston alter- 
nating current motor as a breeze producer and having 
made its fan motor as nearly perfect, it is claimed, as 
the fallibility of man will allow, the Emerson Electric 
Manufacturing Company, of St. Louis, has branched 
out in the direction of applying its motors to other 
purposes. How well it has succeeded may be judged 
from the combinations here described and sold in the 
West by the Electric Appliance Company, of Chicago, 
its general Western agents. 

The first of these, the Meston dental outfit, is the re- 
sult oc several years’ experimenting anc experience with 
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dental motors. The whole outfit weighs complete about 
30 Ibs. The motor gives a speed variable at will by a 
slight pressure on the foot lever from 150 to 2,500 turns 





PLIED TO SEWING MACHINE. 
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MEsTON Motor AP 
per minute, and can be instantly stopped or reversed. 
The stop brake acts mechanically, and when applied 
automatically cuts off the supply of electricity, avoiding 
any waste of current and danger of burning field coils. 
The standard may be adjusted to any desired height. 
In short, the outfit is complete in every particular. 

A practical sewing machine motor for use on alternat- 
ing currents has been a device long sought after. The 
Emerson company claims the credit of producing the 
first satisfactory outfit. The cut shows the arrange- 
ment so clearly that very little explanation is necessary. 
The motor is arranged on a special base, by means of 
which it can be readily clamped to any machine. It is 
regulated, started or stopped by a slight pressure on the 
treadle of the machine, and can be run at any desired 
speed from 30 to 1,500 stitches per minute or over, or 
can be stopped instantly, as the motor is prov-ued with 
an automatic brake. In towns and cities where no 
day circuit is operated they can be used to good advan- 
tage for evening work. 

The latest thing in Meston fan motors is the revolving 
fan motor. By an ingenious mechanical device attached 
to the regular motor it is made to revolve 20 or 25 
times a minute, throwing a mild breeze 10 to 15 feet on 
every side. It is particularly adapted for offices and 
small stores, and when mounted on a pedestal makes 
a neat and attractive ornament, giving a regular and 
gentle ventilation throughout the room 

The Meston single and duplex power outfits, the first 
consisting of a single motor geared to low speed for 
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Mrstoy MotorR APPLIED TO DENTAL OUTFIT.AND MESTON 
REVOLVING FAN. 

power purposes, and the second of two of the same 

motors, coupled in the same way, have already been 


described in these columns. 
—_——-»>-o > 0+ S _____———_- 


A New Conduit Flectrie Railway System. 


In a description of a new conduit electric railway system, 
now being experimented with at Coney Island, in THE 
ELECTRICAL WORLD of July 1, 1893, no mention of Mr, G. 
T. Wood’s work in connection with the invention of the 
system was made, and the following communication has 
been received in reference to the matter : 


To the Editor of The Electrical World : 

The demand for a good underground electric conduit 
system for street railways seems to have been met by a 
system recently devised by Granville T. Woods. 

The daily use at Coney Island of a road equipped accord- 
ing to the plans and specifications of Mr. Woods fully meets 
his expectations, The shoe and the method of insulating 


THE ELECTRICAL WORLD. 


the various parts were invented by Mr. Woods, and covered 
by him in two applications for patents. Several other 
inventors and mechanics worked up a portion of the de- 
tails as the installation of the aforesaid plant progressed, 
and their efforts have been protected by other applications 
for patents which have been assigned to the Universal 
Electric Company, a corporation which was organized for 
the purpose of introducing the invention of Mr. Woods. 
The daily papers have erroneously given the honor of 
the fundamental invention to those who merely improved 
the details thereof, as the patent records show. 
W. S. HANFORD. 
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Chicago Electric Motor Company’s Fan Motor. 


The fan motor illustrated below, manufactured by the 
Chicago Electric Motor Company, 313 South Canal street, 
Chicago, Ill., enters upon its third year of manufacture, 
with notable improvements suggested through its ex- 
tensive use. The armature and field are wound with a 
high-heat test magnet wire. The motors are equipped 


with self-feeding carbon brushes and furnished with 
guards. These motors will keep any room of ordinary 


size at a pleasant temperature through the hottest sum- 





CHICAGO ELECTRIC McToR COMPANY’s FAN Motor, 


mer weather. There is no danger connected with their 
operation, and they can be moved into any desired posi- 
tion in a room. The power required to drive them is 
about the equivalent of that needed for one incandescent 
lamp, and the cost for current is the same. The only 
requirement in their use is that the electric current 
shall be available either from the street wires or from a 
dynamo on the premises. Where a building is supplied 
with incandescent electric lights, it is only necessary to 
remove the lamp and substitute the plug furnished with 


the conductors of the fan motor. 
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NEW BOOKS. 








ELECTRICITY AND MAGNETISM: A POPULAR INTRODUCTION. 
By 8. R. Bottone. London. Whittaker & Co. 208 pages, 
102 illustrations. Price, 90 cents. 

This book differs little from scores of other elementary 
works on electricity and magnetism, except perhaps in 
lacking somewhat more in perspective. 

There are three chapters, the introductory one, entitled 
‘* Magnetism,” being of 30 pages, on magnets; the second 
chapter, of &3 pages, is on static electricity, although it is 
given the caption of ‘‘Electricity”; and the final chapter, of 
85 pages, entitled ‘‘Current Electricity (Cells and Batteries),’ 
does not consider storage cells, but takes in dynamos, 
telephones, the medical coil, electro-magnetic 
theory, and perhaps a score or more of other subjects, in 
some 50 pages. The book has the advantage of being read- 
able, and the descriptions are as a rule good, 

LITERARY NOTES. 

Mr. M. J. Francisco has published a neat pamphlet of 
104 octavo pages entitled ‘*‘ Municipal Ownership: Its 
Fallacy.” Mr. Francisco argues in a forcible manner 
against municipal ownership of electric plants, and pre- 
senis a great array of opinions and data in support of his 
position. Those interested in the subject will find one 
side of the question ably presented in these pages by an ex- 
pert thoroughly versed in the matters of which he writes. 
(M. J. Francisco, Rutland, Vt.) 

“Is Electricity Engergy or Only Matter?” is the title 
of a pamphlet by Albon Man, Ph. D., which con- 
tains a lecture delivered at Union College last winter. 
Dr. Man treats the subject from a modern and phil- 
osophic standpoint, but nevertheless in a simple manner 
easily followed. Dr. Man’s name is well known from 
its association with the Sawyer-Man lamp, but it is not 
so well known that he assisted largely in the invention 
of the lamp, and is, besides, an accomplished electrical 
scholar, the exigencies of his legal practice having kept 
these facts in the background, (Albion Man, Brooklyn, 
N. Y¥.) 
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THE ELECTRICAL STOCK MARKEY, 


NEw YORK, June 30, 1893. 

The electric stocks this week, in common with the gen 
eral railway and industrial list, have been influenced by the strin- 
gency in the money market. This tightness of money has predomi- 
nated in shaping the course of quotations, and is still the all 
absorbing factor in the stock market. To some extent the demorali- 
zation in ihe silver bullion market has extended to stocks, but the 
electrical stocks have not been affected to the same extent from 
this cause that the other stocks have. The action of the banks 
Thursday in taking out Clearing-House certificates to the extent 
of $6,000,000 has probably Saved Wall street from a genuine panic, 
Money rates for call !oans have ruled here as bigh as 75 per cent. 
In Foston traders have offered 140 per cent. for money. By taking 
out these certificates the banks are now able to make larger loans; 
in consequence the speculative field is broadened and an earl y and 
continued improvement in prices is confidently counted on. 





General Electric’s price all week has been governed by the 
varying reports regarding the dividend declared to-day. The con- 
dition of the company’s business is in itself satisfying to the offi- 
cials. President Coffin says: ‘“ The company is more than satisfied 
with its operations. The sales and profits for June are stated to 
be ahead of those for the same period last year.’’ In anticipation 
of a reduction in the August dividend to a 6 or a 4 pcr cent. basis, a 
large short interest has been put out all the week, and the declar- 
ation to day of the regular 2 per cent. quarterly dividend has com- 
pletely scared the bear crowd into covering their short contracts at 
a loss and has created a much improved feeling regarding the stock. 
It is rumored, however, that serious dissensions exist in the Gene- 
ral Electric Company’s Board of Directors on this very dividend 
question, and the conflicting opinions held by the directors regard- 
ing the amount to be distributed to stockholders has been the cause 
for the many other ramors regarding the question. It was argued 
by several of the {directors that the stringency of money and the 
uncertainty of the future warranted the adoption of a conservative 
policy, such a policy being indicated by a reduction of the dividend 
rate, but the more influential members of the directory were un- 
willing that the dividend should be cut down at the risk of promot- 
ing distrust in the company’s prosperity, and their council pre- 
vailed. All the same, some important results are expected from the 
internal fight. 


Western Union Telegraph Company stock bears signs of 
heavy liquidation. This coming out of long stock has admirably 
served to help along the efforts of the bears to bring about lower 
prices for this stock. The point is made that the demoralized con- 
dition of affairs throughout the country interferes with the com- 
pany’s bu-iness. Besides, the summer quarter is never a favorable 
one for the company. It is pointed, in substantiation of the claim 
that, in comparison with other five per cent. stocks, Western Union 
ought to sell lower, thatin the last qu rter, with its increase of 
$13,500,000 capitalization, it only succeeded in making an increase 
in gross earnings of under $80,000, and an actual decrease in net 
earnings. 

The Bell Telephone officials give notice that, owing to the 
present condition of the money market, subscribers for new stock 
under the circular of March 28 last, may defer, at their option, 
the first payment on the subscription, which falls due July 20, un- 
til Sept. 1, interest being charged on such deferred payments 
at the rate of 6 percent. ‘{perannum. Stock certificates therefor 
will be issued only at time of payment but will bear date of July 20 

ELECTRICAL STOCKS. 
Par. Bid. Aske d, 


Brush Il]., New York...... op pases aaa coun aes het ak aes 50 25 30 
Detroit Bieotricnl Works. ..cccescscccccccsevcevccecce 10 2 3 
Hast River Electric Laght........cccccsccccccce covccs 100 E 65 
plectric Con. & Supply Co. pref. ....... sccsccssose BB 15 16 
- Pas = PET VML, cc ese obsaccevcn ede 15 15 17 44 
Edison Electric Il)., New York...........+-csscesces 100 106 «6106 
= po See ore eae 109 «116% 
*EKdison Electric Ill., Brooklyn. ..........cccccccecess 100 9 h3 
- - a CR ea ee ee 100 «115130 
” "= ——_ eee - 100 220 230 
- - oe ce coniweteerceens 100 «6120 «6140 
Edison Electric Light of Europe..................... $s 2 6 
ER re i ce eaawaodiunesés'anak nan ecaaee ae i 80 85 
we | Se ee ee er ere Se 5 12 
Wont Wawiee Me Oi is cee ike iv bcdso evs dens cdutesecd ‘3 12% 12% 
General Wiectric ComMANyY.....-cccccccscccccescsccsse 100 6854 6384 
” ” NEES ci cha seca sian vce es. ena oe ; B8ilg %5 
Interior Conduit and Ine. Oo .. cccccccccoccvsrccscce 100 = 80 40 
Mount Morris Electric.............. ak iateepnakes la ai da ‘* 65 
Westinghouse Consolidated................ ccseseeces 50 21 22 
” " Staascan ik. acoae ie 45 47 





* Ex. div. 





AFFAIRS OF TBE COMPANIES. 


regular quarterly dividends of two per cent, on its capital stock. 
payable on and after July 1. 





The Citizens? Railway Company, of Norristown, Pa., in- 
creased its capital stock from $50,000 to $75,000, and the Montgomery 
County Railway increased its stock from $75,008 to $150,000, 


The towa Electric and Construction Company, of 
Des Moines, Ia., has succeeded to the Hess Electrical Company and 
will carry on a general electrical engineering, construction and 
supply business. 





NEW INCORPORATIONS, 


The Washington Electric Company, Chicago, IIl., capital 
stock $40,000, has been formed to do a general electrical business. 
V. W. Johnson, C, R. Iverson and W. I. Maddock are the pro- 
moters, 


The Kenosha Electric Light Company, Kenosha, Wis., 
capital stock $15,400, has been started to establish an electric 
light plant. The incorporators are EK, C. Hazleton, L. Bain and U, 
de Lewis. 


The Dills Manufacturing Company, Sprague, Wash, 
capital stock $10,000, has been formed to manufacture and sell 
electric lamp hangers. Elbert Dills, S. E. DeRackin and L. E. Will- 
iams are the interested parties. 


The Pumpelly-Sorley Storage Battery Company, Chi- 
cago, Lil,, capital stock $5.0,000, has been formed to manufacture 
apd seil storage batieries and electrical appliances. H, M. Gibbs, 
Jes. ie Rowe and G. H, Jenney are interested. 


The Bradley Manufacturing Company, Ashtabula, O., 
capital stock $150,000, has been formed to manufacture electric 
light fixtures, etc, W. H. Bradley, J. A. Bradley, C. E. Richardson, 
C, W. Jacques and T. E. Hoyt are the promoters. 


The Suburban Electric Company, Wheeling, W. Va., 
maximum capital stock $100,000, has been organized to supply light, 
heat and power by electricity. G, W, Woods, J, J, Woods, I, M, 
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Garvin and B. W. Peterson, Wheeling, W. Va., are the incorpora - 
tors. 


‘the Farrall Electric Heat and Light Company, New 
York, capital stock $250,000, has been formed to make and sell 
apparatus for heating and lighting by electricity. H. A. Hubert, 
Wm. E. Baskette, New York City, and W. A. Rudd, Brookiyn, N Y., 
are the promoters, 


The Painter & Morrison Company, Baltimore, Md., 
capital stock $50,000, has been formed to de.1 in electric lamps, 
switches, etc. The incorporators are J. F. Morrison, G. K. Painter, 
D. F. Pennington, S. Nodlinger, E. D. Crock, H. Samuel, G. A. Mil- 
ler and E. O. Quigley. 


Bogue River Water, Light and Power Company, 
Grant's Pass, Ore., capital stock $50,000, has been formed to con- 
struct, equip, maintain and operate water works, and an electric 
light system. G. A. Pease, W. H. Pope and A. L. Pease, ail of 
Portiand, Ore., are interested. 


Special Correspondence. 


NEW YORK NOTES. 
OFFICE OF THE ELECTRICAL WORLD, 
167-176 TiMES BUILDING, NEW YORK, June 30, 1893. 
The Grand Jury in Brooklyn is investigating the alleged 
corruption of city officials in connection with recent grants of rail- 
way franchises. 


Mr. Geo. W. Peck, representing Page Bros. & Co., 233 Cam- 
bridge street, Boston, manufacturers, contractors and dealers in 
marine eiectric fix' ures, was in the city this week calling on elec- 
trical manufacturers. Mr. Peck reports great activity in marine 
electrical] installations, and the firm he represents are prominently 
interested in government and merchant marine electrical work. 


Mr. Wm. F. Breidenbach, of the F. P. Little Electrical Con- 
struction Company, Buffalo, N, Y.,1s in the city, where he will 
remain for several days. Mr. Breidenbach has a Kester arc lamp 
on exhibition at Alexander, Barney & Chapin’s offices, 20 Cortlandt 
street, where, on account of the extreme simplicity of its mechan- 
ism it attracts great attention, and he reports the new Little 
alternating current fan motor will soon be ready for the market. 





ALBANY, June 29, 1893. 
The village officers of Batavia have decided to authorize the 
Board of Aldermen to expend $23,000 for an electric light plant, to 
be owned and operated by the city. 


The Troy City Railroad Company now has more than 250 
cars running over its various lines. A new line bas been established 
from Maple avenue to the corner of Hoosick and Fifteenth streets, 
and it has proved very successful. 


The Hudson Biver Telephone Conipany helda meeting 
on Friday for the purpose of considering the project of consolidat- 
ing with their interests the Union Telegraph and ‘i elephoue Com- 
pany, of Saratoga, which embraces the counties of Saratoga, Wasbh- 
ington and Warren. The stockholders of the Unioncompany met 
at the same time, and it was voted by them to dispose of their stock 
tothe Hudson River Telephone Company at terms which were 
known to be acceptable to the latter company. As their action re- 
quired the indorsement of the Union vompany’s directors, and as it 
was found that there were not sufficient members present to take 
such action, the matter was postponed to a future date, when the 
consolidation will] be effected. 


aS 


NEW ENGLAND NOTES 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
Room 91, Hathaway Building, 620 Atlantic Ave., 
Boston, Mass., June 29, 1893. J 
The Springfield Motor and Switch Company has moved 
its offices and works to Middletown, Conn. 


The Hammond Cleatand Insulator Company, No. 15 
Custom House street, Boston, Mass., report a very good demand 
for their insulator. 


The Boston Electric Light Company has declared a quar- 
terly dividend of two per cent., payable July 15 to stockholders of 
record July 1, 1293. 


EInsulac.—The Massachusetts Chemical Company has received 
many letters, some unsolicited, from the best electricians in the 
country, stating their high opinion of it in no undisguised lan- 
guage. ‘‘What everybody says must be true.” 





The Union Hardware Company, Torrington, Conn., man- 
ufacturers of woodwork for electrical purposes in all foreign and 
domestic woods, making such articles as push-button shells, 
bell boxes, bases, rosettes, etc., are meeting with excellent success. 


Mr. B. K. Davis, representing Pass & Seymour, Syracuse, is 
visiting his Boston trade. He reportsthe sale of “china tube,” 
which is designed to take the place of hard rubber and conducts, as 
being very encouraging; in fact, he reports trade throughout New 
England as being very good. 


The new station of the Lowell, Lawrence & Haverbill Street 
Railway, at Haverhill, Mags., is nearly ready to start. It was de- 
signed by the Massachu;etts Eleotrical Engmeering Company, of 
Bos on, Mass Itis built of brick with an ultimate capacity of 
2,000 h. p., although only 1,900 is being put in at present. The 
chimney is round and 143 feet high. The scation is equipped with 
650 h. p. of Babsock & Wilcox boilers; two 17 X 33 X 18-inch tandem 
condensing Greene engines, and two General Electric multipolar 
500-h.p. railroad generators, one of these generators being belted to 
eachengine, The station is located very conveniently for coal, the 
water supply being situated on the banks of the Merrimac River 
near the head of navigation, and in addiction has a siding from the 
Boston & Maine Railroad. 





WESTERN NOTES. 
INDIANAPOLIS, Ind., June 29, 1893. 
The Bockwood Manufacturiug Company, Indianap- 
olis, has just sold 24 large paper pullies for Pratt & Whitney, Hart- 


ford, Conn. This firm seems to have a steady demand for these 
goods, and is shipping 'hem to different parts of the country. 


The Commercial Electric Company, Indianapolis, 
seems to have one of che most complete facvories for manufactur- 
ing dynamos and motors in the country. It has recently put in a 
new Chandler & Taylor engine, and is very busy filling orders. 


The Eagle Electric Company, 32 Circle street, Indian 
apolis, is a new firm, of which Thomas H. Gage is manager. 
They will do all kinds of electrical construction work and deal in 
electrical supplies, and will also give considerable atiention to re- 
pairing electrical apparatus, 





The Jenn+y Motor Company, lidianapolis, have just put 
in its factory an improved crane for lifting and trausferrmg 
machines to different departments, which will expedite matters in 
filling the many orders now on hand. All departments in the 
factory seem to be busy filling orders and withthenew improved 
machines seem to have plenty to do. 


The P. P. Electric Repair Company, Indianapolis, which 
hae established itself at 8% East Georgia street, has in its employ 
only men of electrical experience. S. P. Paul, the manager, states 
they are doing considerable businees in repairing armatures of all 
stylee, rewinding fields, making new commutators or turning them 
up, etc. They use only the best of material and workmanship, and 
ali electrical work is guaranteed. They also manufacture the P. 
P, Electric Motor and Dynamo, ard their factory is centrally lo- 
cated for armature and commutator repairing. 


Kimer P. Morris, special agent railway department of the 
General] Electric Company, has located in Lombard Building, In 
dianapolis, Ind., where he has fi.ted up an office with a complete 
line of samples of street railway supplies. Indianapolis being Mr. 
Morris’ home he preferred to make this city his headquarters 
where he will look after the best interests of the railway depart 
ment of the General Electric Company. Although for the past two 
years located in Boston, his many friends are pleased to find bim 
located here again. He has just taken an order for 45 miles of feed 
wire insulators, of the General Electric Company’s latest design 
for the Citizens’ Street Railway Company, Indianapo'is; a'so 40 
miles weatherproof wire for Indianapolis Light and Power Com- 
pany, and reports that all the cars in the city will be equipped with 
the latest type K series parallel controller. Mr. Morris has just 
returned from an extensive tour through California, which was a 
successful business trip. 





OREGON City, Ore., June 26, 1593. 
The Dalles, Ore., will soon have a new electric light station: 
the contractors having recently commenced work. 


The Portland & Vancouver Railway Company has been 
electrically equipped, and regular trips are now made by electric 
cars from Woodlawn to the Columbia River at Vancouver. Electric 
cars will be put in operatio~ on the remainder of the line as soon as 
the gauge of the track is widened. 


The Portiand General Electric Company has given an 
indenture of trust of its property to the O.d Colony Trust Company, 
of Boston, in consideration of the issuance of $2,500,000 in bonds. 
The document, which consists of 140 printed pages, was filed in 
Oregon City. The bonds will be issued in $30 coupons, and will be 
redeemable in 1922. 


The Seattle street railway lines, which D. T. Denny was 
at the head of, and which recently went into the hands of Receiver 
Jacob Furth, comprised the Second street electric line and 
branches, having 22 miles of single track; the Third street line 
with eight miles and the Front street cable, with three miles of 
double track. About $4,00u,000 of local capital was invested in 
Seattle street railway bonds. 


The Northwest General Electric Company recently pur- 
chased the real property, lamps, wires and franchise of the electric 
light system in Roseburg, Ore., for $6,590. The plant had been in 
the hands of a receiver since last September, and was sold by the 
Master in Chancery. The General company has let the contract 
for the erection of a brick power house, which will be rushed to 
cempletion, and a new plant will be instalied. 


The Tacoma Ligbt and Water Company’s sale to the 
city of Tacoma has been made certain by the purchase of $2,030,000 
worth of bonds by Chas. B. Wright, of Philadelphia. The deal was 
recently closed, the bonds have been scent to New York tobe de- 
posited, and the transfer of the plants will take place in the near 
future. The city will find it difficult to maintain a more efficient 
lighting service than has been furnished by the present manage- 
ment. 





CANADIAN NOTES. 


OrTawa, June 29. 


The Montreal Street Railway Company has called for 
tenders for the building of a power and boiler house. 


Windsor, Oat.—Windsor is already troubled with her electric 
light engine and must either go in the dark for a week or put ina 
new one. 


Calgary, N. W. T..—The Chait man of the Finance Committee, 
J.S Fehan, will receive tenders up to Aug. 1 from parties willing 
to contract for lighting this town with electricity fora period of 
five years. 


Ottawa, Ont.—The Electric Street Railway Company, whose 
motor power is now obtained from the Chaudiere Falls for running 
its dynamos, has decided to put in a steam plant to be held in 
reserve. The low water in the river last March gave the company 
a great amount of trouble. 


Kingston, nt —An electric street railway will shortly be an 
accomplished fact in Kingston. On July 2 the laying of che rails 
will begin on Princess street and will be pushed forward simul- 
taneously with the granite paving of the street. As to the other 
streets the company’s plans are not yet announced. 


Hull, Que.—The electric railway company has decided not to 
enter into the proposed agreement to establish an electric railway 
in Hull. The reason given is that as the government intend widen- 
ing the hill approaches from the Ottawa bridge, it would be use- 
less for the company to construct a roadbed beside the present 
approach. 


The Hamilton Electric Railway Company has been 
formed to construct and operate a series of electric railway lines to 
connect Hamilton with the towns and villages surroundiug 
the city. The work of building the various Jines and supplying the 
wire, electric machinery and plant necessary for conveying the 
power from Niagara Falls to Hamilton,will be given to the Siemens 
& Halske Company, of Germany. Work will be commenced imme- 
diately. 


The York & Scarboro Electric Railway Company 
laid 200 feet of its railway track within the city limits, on the 
Kingston road, in the expectation that it would receive parlia- 
mentary powers giving it the mght to do so. This it failed to 
secure, and the City Solicitor has now served the company with a 
notice to pnil up the track forthwith. 


The annual meeting of the Chaudiere Electric Light and 
Power Company was held in the company's office, Sparks s'reet, 
last night, when the year’s business was presented and adopted, 
The old board of directors was re-elected as follows: G. P. Brophy, 
J. W. McRae, Thomas Workman, W. Y. Soper, T. Ahearn, R. 
Hurdmaa, W. G. Hurdman, Wm. Scott and Wm, Hutcheson. 


Lethbridge, N. W. T.—The Lethbridge Waterworks and 
Electric Light Company have now completed all arrangements for 
putting in their electric light service, The plant has been fora 
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long time ordered, but there was considerable delay in procuring 
the necessary plans for the foundations for the engines and dy- 
namos. ‘hese have at last been secured and the contract for their 
construction has been awarded. 


ENGLISH NOTES. 
a, LONDON, June 14, 1893. 
City Lighting.—The long delay in supplying consumers with 


current continues (o be a source of complaint at almost every meet- 
ing of the City Corporation. 


Electric Light in Barrack VYa°‘ds.—The local volunteers at 
Croydon have adopied the electric light for the purpose of illumi- 
nating their drill ground at night. As volunteer drills take place 
largely after sunset, the idea is worthy of imitation. 


Municipal Lightiag.—The high and dry and select vestry of 
Kensington, now that its district is pretty well occupied by some 
three electric light companies, is beginning to think of falling into 
line with other municipal ties and undertaking its own electric 
lighting. 

The Post Office and Telephone Trunk Vires.—In an- 
swer to a question put in the House of Common .vn Monday, the 
Postmaster-General said that the formal transfer of the telephone 
trunk lines from the National Telephone Company to the Post Office 
would shortly take place. 


Eleetric Lighting and Race Meetings.—A unique clause 
has been inserted by the Board of Trade in the provisional order of 
an electric lighting company which proposes to undertake the 
lighting of Newmarket Thecl use is to tne eftect that except in 
cases of emergency thecompany is not to break up or interfere 
with any streets or roads during the days fixed for the Newmarket 
races, 








Telephones and Flectric Traction.—The general com- 
mittee of the Houses of Lords and Commons appointed to inquire 
into the question of telephone protection clauses sat for the first 
time on Monday and settled the course of procedure to be adopted. 
The National Telephone Company. the R:2ilways Association, the 
Electric Traction Association, the Supply Companies Association 
and the municipalities of the United Kingdom will each be allowed 
to have one counsel. who 1s to be restricted to one speech. The first 
evidence to be given will be that of Sir Courtenay Boyle, the per- 
manent official at the head of the Board of Trade. The committee 
will commence work on Monday next and will sit from day to day, 
until it has concluded its labors. 

Royal Society.—A lengthy and decidedly acrimonious corre- 
spondence took place some months ago in the Times with regard to 
the general management of the Royal Society. The main allega 
tions were that the management of the society was too much in the 
hands of its permanen’ officials and that the professorial element 
was predominant to the exclusion of those lovers of knowledge for 
its own sake who have ever done good scientific work in this coun 
try. The annual meeting of the society will soon be held for the 
election of Fellows, and in anticipation of it a circular letter has 
been sent round signed by five leading scientists calling attention 
to the fact that among the candidates selected by the council there 
is one who, although a well known “publicist,” is not by any means 
an. important “‘scientist,’’ and asking Fellows to erase bis name and 
substitute fur it the name of a Welsh professor. The circular let 
ter is moderate in tone, and it is to be hoped that the council of the 
Royal Society will see the desirability of taking the hint witheut 
further fighting, since although they are well supported by tradi- 
tion in the course they took in selecting an eminent notability, it is 
about time that : he custum was dropped, and that the ranks of the 
society were filled wholly and solely by genuine scientific men. 


News of the Week. 


ELECTRIC LIGHT AND POWER, 


Jasper, Ind., is to have an electric ligh ting plant. 

Westwood, O., has issued bonds to the value of $25,000 for an 
electric light plant. 

Kona, Mich., bas advertised for electric lighting proposals, to 
be received to July 10. 

Tuceron, Ariz.—The matter of putting in an electric light 
plant is being considered, 

Wakefield, Stoneham and Reading, Mass., are discuss- 
ing a joint electric hghting plant. 

The South Carolina penitentiary has substituted electric mo 
tors to run the machinery in its shops, 

San Brrnardino, Cal.—The city authorities will, in the near 
future, establish an electric lighting plant. 

Me Wonald, Pa., citizens have organized an lectric light com- 
pany, of which David Campbell 1s president, 

Whe Tri-City Lightand Power Company, of Rock Island, 
Ill., will, it is said, extend its plant to Davenport, Ia. 

Springtield, Minn.—The election to bond the city for a water 
works and electric tight plant was carried by a large majority. 

Elmwood Place, ©.—An eleciion will be held in July to de- 
cide on the question of Constructing water works and an electric 
light plant. 

Aurora, I}1.—The committee on light has been instructed to 
advertise for 50 new arc lights and a dynamo of sufficient capacity) 
to operate them. 

The salt Lake & Ogden (Uta) Electric Light and 
Gas Compapy will issue $500,000 in bonds for improvements and 
extensions in its electric and gas plant. 

The Irwin, Pa., Electric Light and Power Company 
is extending its lines to Manor. This will give that company 4 
total of 5,000 incandescent and 200 arc lights at Irwin, Manor, Penn 
and Jeannette. 

Watertown, N. ¥.—Plans have been prepared by J. W. Griffin 
for the ereciion of a large match factory by W.H. Conger, A. L. 
Upham and others. The factory will be furnished with an electric 
lighting apparatus. 

The Detroit Electric Light and Power Company and 
the public lighting commission entered into an agreement on June 
27 whereby the company will continue to light the city in Jaly at 
the old contract rate. 

Waupun, W is.— Franchises have been granted to F. B: Fargo 
& Co., of Lake Mills, to erect and maintain an eiectric Jightin g 
and power plant. 

Nerfoik, Va.—The franchise lately granted:to the Berkley & 
South Norfolk Eiectric Light and Water Company, has been trins 
ferred to the Amweri*an Pipe Manufacturing Company, which will 
build and operate the plant. 


Bay Shore, L. §., N. W.-—The Electric Light Company bas 
made application for a franchise for exclusive street lighting, and 
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the Suffolk Gas Light. Company has also applied for the privilege of 
putting up street lights, but no action has yet been taken. 


Coiumbus, 0.—Sealed proposals will be received by the Board 
of Trustees of the Ohio Institution for the Blind, to July 17, for the 
wiring of said building for 659 incandescent lights, as per plan and 
specifications to be had of Dr. S. 8. Burrows, superintendent. 


Winchester, i!tass.—A special town meeting has voted to ac- 
cept the act giving municipalities the right to establish their own 
electric lighting plant, and the committee appointed in the matter 
are Thos. 8. Spurr, D. Nelson Skillings and Jas. F, Dorsey. 


Brovkliyn, N. ¥.—Postmaster Sullivan, as custodian of the 
Federal Building, has received authority from Washington to ad- 
vertise for bids for the wiring of the building for electric lighting 
and also foranew ceiling for the United states District Court 
Room. 

Washington, D. C.—Sealed proposals will be received to July 
8 at the Bureau of Supplies and. Accounts, Navy Department, here, 
for a quantity of electrical supplie:, molding sand and pig iron, as 
per details to be had of Edwin Stewart, Paymaster-General United 
States Navy, for the use of the New York Navy Yard. 


The Interstate Wateraud kiectric Power Company, 
of Kansas City, Mo., expects to begin work in a short time on ils 
big enterprise in the Kaw Valley near Muncie, ‘the company was 
organized two years ago for the purpose of building a dam across 
tbe Kaw River and locating a big electric power plant there. From 
this plant the projectors propose to furnish electric power to oper- 
ate mills, street railways and also to furnish the two Kansas Citys 
with cheap lights. The directors of the company helda meeting 
recently and it was decided to now go ahead with the enterprise. 
The company has a large amount of capital behind it. 


TAR ELECTRIC RAILWAY, 


EL avenport, Ia., runs a street sprinkler .by trolley over the 
electric railway tracks. 

Wheeiing, W. Va., has granted an electric railway franchise 
to J. K. Jolly and others. 

Whe Woodbury, Pa., council will shortly consider the subject 
of a street railway franchise. 

Cambridge, Pa.—The Cambridge & Edinboro Electric Rail- 
way will be built as soon as a franchise can be secured. 

The Selinsgrove & Sunbury (Pa.) Electric Railroad 
Corporation wil] build an electric railway in Selinsgrove. 

Manitou, Colo.—Senator M. A. Leddy has petitioned for a 


franchise to build an electric street railway from the terminus of 
the Ei Paso electric road to the Iron Spring. 











Oneida, N. ¥.—A hearing will be given July 5 at Albany in*the 
matter of the application of the Oneida Street Railway Company 
for leave to change its motive power to electricity. 


Dedham, Mass.—The Norfolk Suburban Street Railway Com- 
pany, $75,000, has filed papers preliminary to a charter, for a road 
from Dedham through Mattapan to Hyde Park, to be 7% miles 
long. 


Knoxville, Tenn.—The Robertson Southern Electric Rail 
way Company has been incorporated here to build an electric road 
from here to Sevierville, Kingston, Allegheny Springs and the Lit- 
ule Tennessee River in Monroe county. The company will Laul 
both passengers and freight. L.D. Dillion, B. H. Spankle, J. 8. 
McDonough and Archibald J. Robertson are the promoters. 


Fort Worth, Tex.—A iesolution of the stockholders of the 
Dallas & Fort Woith Rapid Transit and Terminal Company was 
filed with the Secretary of State. It autborizes the issuance of 
first mortgage bonds to the dmount of $100,006 in favor of the Cen- 
tral Trust Company of New York as trustees, to be used for the 
construction, maintenance and improvement of the contemplated 
railway line between Fort Worth and Dallas. 


Brooklyn, N. ¥.—The Kings County Electric Railway Com- 
pany, $500,000, has been organized to build a 16-mile road —Jas. F. 
Casey, of Albany, and P. H. Flynn, of Brooklyn; also the Coney 
Island, Fort Hamilton & Brooklyn Railroad, $500,000— P. H. Flynn, 
of Brooklyn, and Jas. F. Casey. These are the two roads over 
which there has been much wrangling, and it 1s likely that the aid 
of the courts will be invoked against the building of them. 


An Indiana Network.—The plans for the new electric road 
from Noblesville to Chicago have been made public. E. J. Penning- 
ton, representing the company, has placed his first order for mater- 
ial to be utilized in the construction of the road and work will be 
commenced at once. A double track will be run from Indianapolis 
to Chicago, and will pass through Lafayette. There will be single 
branch tracks to Tipton, Kokomo, Fort Wayne, Logansport, Peru 
and other gas towns. This will make a perfect network of electric 
railways throughout that part of Indiana, and Lafayette will be on 
the direct route to Chicago, as the crow flies. 


FERSONAL NOTES, 


Prof. E. Masrcart, of Paris, one of the official French dele 
gates to the Congress, arrived in this city a few days ago on his 
way to Chicago. 

The Socieie Internaticnale des Ek ctriciens has dele- 
gated Prof. E. Mascart, chairman; Mr. K. Hospitalier and Mr. B. 
de la Touanne, secretaries, to represent that society at the coming 
Incernational Congress at Chicago. 


Comte C. Cicogna Mozzoni, of Milan, Italy, accompanied by 
Mr. Alfred Loewenstein, Ingénieur des Mines, of Liege, Belgium, is 
on a visit to America to see the World's Fair and to make an in- 
spection of notable electric features of the United States. 


Prot. W. EK. Ayrton, of London, arrived in New York 
on June 30. Prof. Ayrton, besides being a member of the British 
Commission to the World’s Fair and a British delegate to the Con- 
gress, has also been appointed as one of the British judges. He 
will spend several weeks in the East before going to Chicago. 


Prof, 1. F.von BRadinger, of the Imperial Royal Polytech- 
nicum, Vienna, is in the United States in his capacity as a member 
of the Austrian Imperial Royal World’s Fair Commission, and will 
return to Europe next week. Prof. Radinger is well known in 
America from his report on the Centennial Exposition and as the 
author of a number of valuable works on engineering. 


Mr. William Stanley, father of William Stanley, Jr., died at 
Great Barrington, Mass., on June 28, Mr. Stanley was a well 
krown lawyer and a man of fine attainments. He was born at 
Goshen, Conn., in 1827, being descended on his father’s side from an 
old English family, one of whom, John Stanley, joined the Massa- 
chussetts Bay Colony in 1634, and afterward moved to the New 
Haven Colony with its first settlers. Mr. Stanley was educated at 
Yale College, where he entered the class of 1852 in the sophomore 
year; he was prominent in the college literary societies, and was 
alsoa member of the Yale crew, then in its early days. After 
graduation he studied law at the Albany Law School, and in the 
Office of William L. Learned. Subsequently he became managing 
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clerk for the firm of Barney, Humphrey & Butler,and thenclerk with 
Edwards Pierrepont, who had recently removed to New York. In 
1853 he entered into partnership with Mr. Pierrepont, and remained 
with him until the latter’s promotion to tne bench of the Superior 
Court of the city of New York. He afterward served under Mr. 
Pierrepont as first assistant United States district attorney. 


MISCELLANEOUS NOTES, 


The Des Moines, la., council has passed an ordinance pro- 
viding for putting electric wires underground. 


In Califurnia an act passed by {the last legislature pro- 
vides that all franchises for street railroads, electric and telephone 
systems shall be sold at public auction to the highest bidder. 


A. J. O’ Reilly has been re-elected Supervisor of Lighting and 
City Electrician for St. Louis. Mayor Walbridge confirmed the 
appointment, and Mr. O’Reilly is receiving congratulations on his 
continued suceess in the Mound City. 











The General Electric Company has denied the rumor that 
it proposes to remove its Schenectady works to the new town of 
Depew, near Buffalo. The reason assigned is the inundations to 
which the Schenectad y works are anaually subject. 


William Sellers & Co., of Philadelphia, has forwarded 
us a copy of the reprint of A. EK. Outerbridge, Jr.’s, paper, read be- 
fore the Franklin Institute on ‘‘ The Modern Traveling Crane,”’ de. 
voted principally to a description of an electric traveling crane, 
recently finished by Wm. Sellers & Co. forthe Baldwin Loco 
motive Works, Philadelphia, and calls attention to the many good 
features of the cranes made by this company. 


A French company has been formed at Paris to exploit the 
street railway patents of the Thomson-Houston company relative 
to electric traction and lighting, transmission of power, etc. The 
directors of the new company comprise MM. Mercet, Thurnauer, 
Foiret, Abdank-Abakanowicz, Firy, Renard, Postel-Vinay, Frager. 
Davenport. Crosby, Chamon and Burrell. The company has al- 
ready in view a large number of street railway plants. 


The Association of Edison Illuminating Companics 
will hold its next annual meeting on Aug. 8, 1893, at Chicago. Ar- 
rangements bave been made for the accommodation of the 
delegates at the Rochester, at South Park avenue and Twenty- 
third street, about half a block from the suburban station of the 
lliinois Central Railroad, where trains can be taken every few 
winutes for the centre of the city and the World’s Fair grounds. 
It is also about four blocks from the elevated railroad that runs to 
the Exhibition grounds, and three blocks from Michigan avenue. 
This central location was chosen because the delegates will un- 
doubtedly desire to spend a large part of their time at the Exposi- 
tion, where the sessions of the convention will also be held, 


Trade and Industrial Notes. 


Lambert Brothers, 151 Camp street, New Orleans, La., have 
opened an electrical department in connection with their gas fitting 
and plumbing department. 


Wright & Lindsley, engineers and contractors, Orange, N. 
J., have added to their old-established business a department for 
the construction and equipment of street railways, which has been 
placed in charge of Mr. F. H. Tidman. 


The Eureka Tempered Copper Company, Northeast, 
Pa., has issued a handsome little World’s Fair souvenir in the 
form of a handsomely printed pamphlet with artistic covers, de- 
voted to the merits of the ubiquitious Eureka tempered copper. 


The New Jersey Lamp and Bronze Works, New Bruns- 
wick, N. J., has issued a new catalogue of electric and combinalion 
fixtures. One of the newer lights is a graceful female figure bold- 
ing a bunch of 16-c. p. lamps. It is styled ‘he Klectrical World’”’ 
pattern. 


The Heine Safety Boiler Company, St. Louis, Mo., has 
recently sold a 1,750-b. p. equipment to the Union Depot Railway 
Company, of St. Louis, consisting of seven boilers 250 h. p. each. 
This boiler is meeting with great success in electric railway as well 
as electric lighting installations. 





The Ansonia Electric Company, of Chicago, has received 
propositions from some Italian engineers to introduce the Wirt 
indicators, meters and brushes into France and Italy. The An- 
sonia company reports a brisk demand for Crocker-Wheeler 
motors, Stanley transformers, and the new Sunbeam lamp. 


Randolph & Clowes, of Waterbury, Conn., manufacturers 
of brass and copper tubing for electrical purposes, are represented 
in New York by Mr. Frank G. Stone, with headquarters at 104 John 
street, who reports a large number of orders from companies who 
are using the special tubing manufactured by Randolph & Clowes, 


The Lunkeuheimer Company, of Cincinnati, request their 
friends not to fail, when visiting the World’s Fair, tu see their ex- 
hibit installed in Machinery Hall, Section 25, column 0—24. They 
have a complete line of the “‘ Lunkenheimer specialties’”’ in charge 
of one of their representatives, who will take pleasure in showing 
and explaining the superior merits of their various productions. 


H. "%. Loud & Sons, of Au Sable, Mich., have issued a cata- 
logue devoted to their telegraph, street railway and oiher poles, 
pins, brackets, as well as other lumber products, and a pamphlet of 
additional testimonials in favor of their carbolining process for 
preserving wood from decay. The New York office of this well 
known firm is at 18 Cortlandt street, where Mr. S. M. Leonard is in 
charge. 


The Brooklyn Electric Manufacturing Company, 286- 
290 Graham street, Brooklyn, N. Y., of which Mr. F. B. Sharp is 
manager, reports the sale of the Baebr quick-break switch, steadily 
increasing. This company is also engaged in the construction of 
large switchboards, and having lately entered into the develop- 
ment of patented specialties, is exceedingly busy notwithstanding 
the so called *‘slow season.”’ 


D. L. Bates & Brother, Dayton, O., who manufacture the 
Star \entilating fan, although they have recently started in this 
branch of the business, which consists of a fan and motor for ceil- 
ing use which any person can set up, as they are attached to the 
ceiling by the means of a single hook, find themselves very busy in 
all departments to keep up with orders which they are filling for 
different parts of the country. 


«has. Ludlow Wilson, 121 Fourth avenue, Pittsburgh, Pa.., 
has been awarded the contract for wiring the new Carnegie Li- 
brary, being erected in Schenley Park of that city, in which 3,000 
lights are to be used, with brass covered interior conduit throughout; 
also, the contract for the new Allegheny County Poor Farm Build- 
ing, which is to have 2,000 lights, interior conduit brass covered 
tubing to be also used in this cage. 


The Mason Electric Company, 10 and 12 Vandewater 
street, New York, has issued a catalogue describing the various 
Mason primary batteries and motors, and a circular on ventilation 
and fan motors devoted entirely to the Mason fan motors and hat- 
teries. The first pamphlet gives a great deal of information relat- 
ing to primary batteries, including cost of operation, while the cir- 
cular is particularly appropriate for the present season, 


83 


A. MI. Morse & Co., contracting engineers, St. Louis, and the 
Southwestern representatives for the Buckeye engimes, report 
several important recent contracts for Buckeye engines, prominent 
among them are a 500-h. p. plant for the electric lhxhting station of 
the new St. Louis Union Depot, consisting of three tandem com- 
pound non-condensing engines, direct coupled to Siemens-Halske 
slow speed multipolar generators. Also an &00-h. p. plant consisting 
of four medium speed engines for the Alton Electric Street Rail- 
way, Alton, Ill. 


The Miamisburg (0.) Electric Company bas been organ- 
ized with a capital stock of $100,000 for the manufacture of the 
Barnby cartridge batteries, imperial dry batteries, tempered copper, 
commutator segments and brushes, copper brushes and various 
attachments for dynamos and electric machines in which copper 
will be used. The officers are: T. V. Lyons, president; W. A. 
Mays, vice-president; Wm. Gamble, secretary; Frank Young. 
superintendent of tempered copper department, and Wm. Burnley, 
superintendent of battery department. 


The American Silk Manufacturing Company’s products 
have proved so popular that already it has been necessary to warn 
the public of an attempt at imitation. The American Silk Manu- 
facturing Company’s machine wipers are made of pure r.w silk 
waste strongly woven and warranted to last fora long time. Imi- 
tation wipers, spontaneously combustible and less durable, should 
not be confounded with these. The factory of the company has 
been removed from St. Louis, Mo., to Bucks County, Pa., where 
excellent facilities for manufacturing and transportation were ob- 
tainable. The company’s main offices are at Philadelphia, Pa. 


Page Bros. & Co., 223 Cambridge street, Boston, manufac- 
turers, contractors and dealers in murine electric fixtures, are 
doing a large amount of government and merchant marine elec- 
trical work. They bave recently installed several important con- 
tracts, notably the steamer Pocahontas, for the Virginia Navi- 
gation Company, through the Harlan & Hollingsworth Co., 
which is to be equipped with General Electric generators, 160 light 
capacity and wired with Grimshaw wire. This firm has also re- 
cently installed a plant of 125lightson the yacht Du Pont with 
General Electric generators and wired with Grimshaw wire. 


The Gillett Electric Company, Red Bank, N. J.. of which 
Mr. J. F. Bray is manager, is busily engaged filling orders for tele- 
phones to be delivered after January next. This company have 
just completed a most model factory, fully equipped with all the 
mocern improvements necessary to the manufacture of the tele- 
phones. The factory proper is of brick, two stories high, 40 x 150 
feet; adjoining are two smaller buildings us: d as engine room and 
foundry, the dimensions of which are 16 x 30 feet, and 35 x 63 feet 
respectively. The engine room is supplied with a 25-h. p. J.C. 
Todd engine, and a 10-h. p. boiler manufactured by Samuel Booth, 


The Ph nix tron Works Company, Meadville, Pa., has 
received orders for and is now installing a second compound con- 
densing evgine, 150 h. p., for the Wyandotte & Detroit River Rail- 
way, Ecorse, Mich. The first one was put in in Oc'ober, 1892. A 
second compound non-condensing engine, 175 h. p., for the ‘rumbull 
Electric Railway Company, Warren, O., the first having been put 
in several weeks ago. The Phenix company’s exhibition engines at 
the World’s Fair have proved a great success. It has installed 
there one simple 250 h. p. non-condensing, one tandem compound 
150 h. p., and one triple expansion 400 h. p., both the latter being 
condensing engines. 


Gem Electric Company, of Dayton, O., consisting of George 
B. Butterworth and E. Kneisley, bas located its office in the Barney 
Block. It will do contracting for electr‘cal construction of all 
kinds; residence work will be a specialty. It will also deal in 
motors, dynamos and electrical supplies. Mr. Butterworth has had 
considerable experience in electrical work of various kinds, and 
within the past few years has been connected with the Dayton Elec- 
tric Light Company, the Marr Electric Construction Company, 
Pittsburgh, and the American Electric Supply C .mpany, Buffalo. 
Since the company has started in this new field it has taken sev- 
eral nice contracts and is having plenty to do. 


J.P. Hall, electrical engineer and contractor, Central Build- 
ing, New York, reports some recent important electrical contracts, 
among which are the following: A central station for the Society 
of Public Charities and Corrections, Ward’s Island, N. Y., 2,000 
lights, Westinghouse alternating system, Ideal engines, for 18 
buildings; in Central Islip, L. I., for the Society of Public Charities 
and Corrections, a central station plant to light 28 buildings, West- 
inghouse alternating system. In merchant marine work, of which 
Mr. Hall has on hand several important installations, a prominent 
one is the contract for the steamship Gloucester, of the Mer- 
chants and Miners’ Transportation Company, of Baltimore, Md., a 
250-light plant, with searchlight, fitted with marine electric fix- 
tures manufactured by Page Bros, & Co., of Boston. He also has 
the contract for a 250-light plant for the Jewish synagogue, 13-15 
Pike street, New York, which will be wired with Grimshaw wire 
and Vulca duct; the Darling Building, 208 Fifth avenue, New 
York, a 500-light plant, Habirshaw wire and interior conduit fix- 
tures; the Sun Fire Insurance Building, 54 Pine street, New York, 
a 300-light plant, with Westinghouse direct current apparatus, 
Grimshaw wire; the Harlem, N. Y., Democratic Club, 300 lights, 
Westinghouse direct current machines, Grimshaw wire; J. Thorn’s 
residence, Bridgeport, Conn., 400 lights, Waddell-Entz system; para- 
fine works of the Standard Oil Company, Bayonne, N. J., a 200-light 
W estinghouse direct plant; Fred W. Snow, Millburn, N. Y., private 
residence, 200 lights. 


The Commercial Electric Company, 113 South Tennessee 
street, Indianapolis, Ina., manufacturer of motors and dynamos 
witb forged iron field magnets, notwithstanding the general dull- 
ness of trade, reports that it has done more business during the 
past two months than in the same length of time during any other 
period since its organization. During the month of June, up to 
the 27th, it had made the following shipments: Bissell & Dodge, 
Toledo, O., 4-kw. dynamo, 4-h. p. and 2-b. p. motor; E. G. Bruck- 
man, St. Louis, Mo., two 20-kw. dynamos; the EK. G. Berlard Co., 
Troy, N. Y., two 5-kw. dynamos; Bliss Engineering Company, 
Washington, PD. C.,1-h. p. motor; Brazil Light and Power Com- 
pany, Brazil, Ind., 30kw. dynamo; Geo. L. Colgate, New York, 
N. Y., three %-h. p., two 5h. p., one 3h. p. motors and two 7%- 
h. p. motors and one 50ampére plater; Commercial Electric Com- 
pany, Detroit, Mich., 26-kw. dynamo and %-h. p. motor; Diamond 
Incandescent Lamp Company, Denver, Colo., 3-h. p. motor; Jones 
Bros. Electric Company, Cincinnati, O., six 1-h. p. and one 50-h. p. 
motors; Portland Amajgamator and Mining Company, Portland, 
Ore., one 25-v., 300-ampére machine; F. A. Awan, Boston, Mass., 
1-h. p. motor; F. L. Wolfrum, Chicago, Ill., %4-h. p. motor; Frank 
C Perkins, Buffalo, N. Y., 2-kw. dynamo; Cairo, Ill., two %4-h. p. 
motors; the W. D. Graves Electric and Manufacturing Company, 
Cleveland, U., l-h. p. motor; Wisconsin Electric Company, West 
Superior, Wis., one 25kw. dynaino and \4-h. p. motor; Indiana- 
polis, Ind., two 2h. p. motors, two Ih. p. and one 3-h. p. 


The Page Weltiug Company, of Concord,N. H., have gotten 
fairly settled in their new works and find their great capacity none 
too large, and are how running night and day. They have recently 
shipped a 72-inch three-ply belt to the Brooklyn City Railway, and 
have received orders for the complete outfit of belting for two plants 
in Denver, Colo, including two 48-inch and one 42-inch belt, a 44-inch 
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for the Dubuque (Iowa) Electrical Works, and many other large 
belts are in process of construction. The exhibit of this company 
at the World’s Fair should not be missed. In Machinery Hall thy 
have erected a beautiful pavilion, in which, among other interesting 
sights, is that of the largest belt in the world, which is 102 inches 
wide, 203 feet long, weighs 5,176 pounds, and required 569 hides in 
its manufacture. In the exhibit in the Electrical Building is the 
largest link belt ever made, which is %-inch thick, 201% feet long, 


OUR ILLUSTRATE 


UNITED STATES PATENTS ISSUED JUNE 27, 1893. 
{in Charge of W. A. Rosenbaum, 177 Times Bldg., N. Y.]} 





500,110. Push Batton; W. H. Berrigan, Jr., Jersey City, 
N J. Application filed Dec. 19, 1892. A snell for _— buttons 
consisting of a body with an opening, and a lip and tongue with 
openings. 


500,132, Electrie Motor and Dynamo-Electric Ma- 
chine; R. M. Hanter, Pailadelphia, Pa. Applicition filed 
Oct. 1, 1892. The combination of field magnets having fixed poles, 
a rotary ar. nature hiving twos ts of coils and twocos amatscors, 
revolving brushes for the com nutators, m3ans to supply current 
to the brushes to maintain the armature poles relatively the 
same with respect to the fixed poles. 


500,135. Electric Motor; C.S. Jones, Chicago, Ill. Applica- 
tion filed April 7, 189). An electric generator or motor compris- 
ing field and armature magnets each consisting of a cylindric 
core, having a plurality of pole pieces arranged annularly with 
the pole pieces of north polarity alternating with thos? of souca 
polarity, and a coil located adjacent to the cylindric core, 


500,144. Brush Holder; S. H. Libby, Lynn, Mass. Applica 
tion filed Jan. 19, 1893. Inadynamic electric machine or motor, 
a parailel motion brush holder, a frame or holder for the brush 
carried thereby, a binding screw in a wall of the frame and a 
clamping piece engaged by the screw and adapted to hold the 
brush in place. 


500,172. Electro-Therapeutic Device; W.E. Washburn, 
Cedar Rapids, la. Application filed Nov. 11, 1892. 1n an electro- 
therapeutic device, the combination of the described voltaic 
battery, conductors, with terminal to which the conductors 
connects, an insulator thereon, and bail to which the connector 
connects, and a terminal therefor. 


500,178. Lightning Arrester; M. M. Wood, Chicago, Ill. 
Application filed Sept. 22, 1892. The combination of separated 
ground and line terminal blocks with an intermediate fixed fuse 
carrying block, with @ series of fixed wires associated therewith, 
all of the wires simultaneously and constantly in contact with 
one terminal and in close proximity to the other. 


500,192. Electric Lighting Device; W. H. Clewley, 
Providence, R. 1. Application filed April 15, 1893. A toy lamp 
post, which is hollow, a glass receptacle for hydrocarbon, car- 
ried by the post, a hollow metallic top-piece mounted on the re- 
ceptacle, in combination with a battery with a conducting wire, 
which passes upward through the hollow post and connects 
with the top-piece, and a conducting cord connected with the 
battery, the cord being used to form a circuit. 


500,199. Push Button; J.C. George. Jr., Philadelphia, Pa. 
Application filed Oct. 20,1892. A lamp circuit switch and cut- 
out device provided with leading-in wires and connections, circuit 
springs, a make-and-break wheel, a bell crank lever provided 
with a push button, and pawl and ratchet connections interposed 
between the bell crank lever and the wheel. 





No. 500,301.—ELEcrrRic GENERATOR AND Motor. 


500,200. Push Batton Cut-Out; J. S. George, Jr., Philadel 
phia, Pa. Application filed Nov. 28, 1892. A lamp circuit switch 
and cut out device provided witb a detachable housing, a revoiva- 
ble make and-break wheel, a working beam provided on each side 
of its fulcrum with push buttons protruding through the housing, 
co-operating contacts and pawl and, ratchet connections inter- 
posed between the working beam and the make-and-break wheel 
for actuating Lhe latter. 


600.201. Cut-Out for Electric Lighting Systems; J. 5. 
George, Jr., Pailadelphia, Pa. Application filed Dec, 30, 1892. In 
a cut-out or switch for electric lighting systems, a revolvable 
wheel provided upon i's respective faces with conducting strips 
alternating with insulated teeth and imsulating gaskets inter- 
posed between the strips and tne faces of the wheel. 


500,226. Telegraphy; Charles Cuttriss, New York, Appli- 
cation filed Feb, 21, 1843. Lo a telegraphic transmitter the combi- 
nation with circuit controlling trailers. of an automatic switch 
in the circuit of the trailers and adapted to 1atercupt the circuit 
in advance of the trailers. 


500,229. Electric Cut-Out; Ernst Egger, New York. Ap- 
plication flied Nov. 8, is92. This invention consists of the com- 
bination of a curved thermo-expansive electric conductor fixed 
at its ends and inciuded in an electric circu a pivoted lever 

~ having wn adjustable thumbscrew which rests on the central 
portion of the sirip, and a second lever, whose one arm rests 
against the end o/ the tirst lever, and is acted on by a tensional 
spring, and waoose other arm caries an electric teriminal, 
normally in Coutact with the opposite terminal ot the circuit. 


510,236. Static Volimeter; A. E. Kennelly, Orange, N. J. 


Application tied Aug. 6, 1892. A needle consistiug of a plate or 
bouy and vanes extendiug from one side taereot and adapted to 
co-operate with corresponding vanes on an actuating device, in 
combination with a bifilar suspending device. (see illustratioa,) 


500,248. Fusible Cut-Out}; S. A. Young and Clarence Aldeu 
Maryville, Mo. Applicativu tiled April 4, 1893. In an automatic 
elecerical cut-out, a base of non-conducting material having 
electrical conductors on either side provided with projections, a 
series of spring actuated circuit Closers, one end of each closer 
being adapved to complete the circuit, woaen interrupted trom 
the fusing of a wire by falling betweea the end of the following 
closer and the co-operating projection on the intermediate con- 
ductor. 


500,256. System for Supplying Electricity to BRatl- 
ways; M.H. Smith, Halifax, Kngiand. Application filed Oct. 
v6, in8z. In an electric railaway switchbox, having a magnet 
therein, independent circuit wires controiling it, a Cciapper con- 
trolled by the mMagaet aud inciuded in another or main circuit, 
and channels for Lae passage of the circuit wire. 


500,263. Trolley support; Wm. Duncan, Allegheny, Pa. 
Appiication tiled Dee. 7, 1882. In a troiiey support for eectric 
Cars the Combination Ol & Irame, Springs arrauged on oppus.te 
sides of the (rame, a pole sucket a:ranged between the springs, 
two flexivie Connections [Lomi each of Lhe oprings, and actached Lo 
the pu.e socket Ov Upposile siues Of ils Centre of MoVement, 


500,264. Galwanometer; A. H. Hoyt, Manchester, N. H. 
Appiicauion tiled Sc pe. 6, lsvz. ibe combination of che neutral or 
normally nun-mMaguclic eid wagner provided with substantially 
rectangular pole pieces, and with the armacure pivoted on an 

‘axis between the pole pieces and the coil surrouuding the arma- 
ture and baving 168 end around the po.e pieces, 


500,272. Electric Heater; C. E. Roehl, Chicago, Ill.; 8, Z. 
Muccheil, Portiand, Ore.; Kari P, Wetmore, Heiena, Mont. Ap- 
plication filkd Dec, 23, 1892. An electric heater consisting of a 
transformer, converter or other inductorium having a tubular 
gecondary ovil ectrically upon itself. (See illustration.) 
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60 inches wide, weighs 4,249 pounds, and contains 412,39) pieces of 
leather and metal. Among the numerous belts of this firm in use 
within the grounds are three transmitting 1,000 h. p. each, and run- 
ning at a speed of 5,600 feet per minute, and two 24-inch black 
slotted belts transmitting 400 h. p. at a speed of 6,250 feet per min- 
ute. This firm has demonstrated that large three-piy belts, those 
just referred to, can be run tandem at a speed of 5,690 per minute 
by careful attention to the manufacture. ; 


Vout. XXIt. No.2. Jury 8, 1898. 


Business Notices. 


Transformers rewound and repaired. Write for prices. The 
Hill Manufacturing Company, Salem, Va. 

Battery Cut-Out, Cheap.—Sensitive, reliable, never requires 
attention. Gas lighting much improved by its use. Electric Sup- 
ply Company, of 195 South Warren street, Syracuse. N. Y. 


RECORD OF ELECTRICAL PATENTS. 


500,271. Regulating Switch for Electric ons A. 
B. See and W. L. Tyler, Brooklyn, N. Y. Application filed Nov, 
12, 1892, The combinatign with the switch lever, of a crank and 
shaft carrying the same, a rod connected with the crank and 
having a sliding connection with the lever and pivoted to both, a 
spring interposed between the crank and the lever and a stop to 
limit the sliding movement of the rod in one direction. 


500.276. Electric Locomotive; F. M. Stevens, White River 
Junction, Vt. Application filed Feb. 29, 1892. A centre-bearing 
truck, having a frame extended beyond the wheel base, with an 
electric motor in the extension, crank arms on the wheels and on 
the armature of the motor, and coupling rods connecting the 
crank arms. 





No. 500,236.—STaTic VOLTMETER, 


500,279. Filament for Incandescent Electric Lamps 3 
John Criggal, Newark, N. J. Application filed Oct. 31,1891. A 
filament for incandescent electric lamps, composed of two inde- 
dependent spirals, which are wound 1m the same direction upon 
the same cylindrical surface, so that the independent coils lie be- 
tween each other, and of a transverse portion connecting the 
upper ends of the spirals. 


500,284. Galvanic Battery; M. M. Hayden, New York. 
Application filed April 28, 1892. Ina galvanic battery, the com- 
bination with a carbon electrode, of a carbon plug interlocking 
with the electrode and a binding post carried by the plug. 


500,285. Police Signaling Apparatus; W. H. Kirnan, 
Bayonne, N. J. Applicaiion filed Dec. 28, 1892. In a police signal- 
ing apparatus, the combination with a bell at tne receiving sta- 
tion responsive to all signals, uf a signal transmitting box, a 
vibrator at such box which 1s brought into circuit during a por- 
tion of the operation of the box, and a circuit controller shunting 
such vibrator, which circuit controlier is closed when the box is 
adjusted for some special signals, 


500,288. Electrical Heater; J. F. McElroy, Albany, N. Y. 
Application filed Oct. 1, 1892. In an electrical heater, the com- 
bination of an insulating substance, a wire coiled ina formof a 
spiral spring extending in a spiral path about the insulating sub- 
stance, a non-conducting material placed between the adjacent 
layers of the spring. 


500.301. Electric Generator and Motor; William Stan 

ley, Jr., Pittsfield, Mass. Application filed Jan. 9, 1393. he 
combination with field poles and an armature having polar pro- 
jections or teeth, of a continuous non magnetic conducting 
sheathing interposed between the armature coils and the faces 
of the field poles and conaecting and fixed to the latter. (See 
iliustration.) 


500,306. Conduit Railway Trolley; E. P. Warner, Chi- 
cago, lll. Appheation filed July 30, 1892. A trolley consistinz of 
a wheel with grooved periphery, in combination with a yoke on 
which the wheei is mounted, a yielding support at each end of 
the yoke, and a trolley arm carrying the trolley. 


500,341. Electric Are Lamp; W. Mathiesen, Leipsic, Ger- 
many. Application filed Sept’ 5, 1892. In an arc lamp the com- 
bination with the controlling mechanism for the carbons, includ- 
ing an electromagnet, an armature and armature lever, of a re- 
sistance spring for the lever, an expansible body connected to the 
spring for varying the resistance. 


500,357. Electric Lighter; B. Tropp, New York. Applica- 
tion filed Aug. 30, 1892. In an electric lighter, the combination, 
with a wet primary battery and burner tube, meins tor conduct- 
ing the gases produced by the batiery to the burner tube, a cur- 
rent breaker at the burner tube, an auxiliary zinc in contact with 
the exciting liquid when the current breaker is operated. 


500,359. indicator; A. Utzinger, Nuremberg, Germany. Ap- 
pheation filed Keb. 9, 1893. T'be combination of a transmitter con- 
taining a circularly arranged series of contact plates, and a pair 
of coutact brushes and contact rings adapted to connect the con- 
tact plates in pairs with the poles of a source of electricity, with a 
receiver containing a circularly arranged series of coils connected 





!No, 500,272,—ELEcTRICc HEATER. 


with each other and adapted torroduce a relative angular motion 
between itself and a diametrically arranged armature and a 
group of conductors equal in number to the contact plates, each 
conductor connecting one of the contact plates of the transmitter 
pal one of the junctions between consecutive coils of the re- 
ceiver. 


500,362. Resistance Box ; Edward Weston, Newark, N. J. 
Application filed Sept. 10, 1892. The combination in an electrical 
instrument of a normally tal support, two fixed terminals 


of an electric circuit on the under side, and a circuit closing de- 
vice constructed to be inserted vertically between the terminals 
and through a suitable aperture in the support. (see illustration,) 


500,394. Secondary Battery; Frank King and Edward 
Clark, London, England. Application filed March 16, 1893. A 
grid, retainer, or support, having perforations or interstices, 
from the inner walls of which project pins, inclined, or curved 
reversely, so as to constitute a claw-like arrangement. 


500,400. Dynamo-Electric Machine or Motor; Philip 
Lange, Pittsburgh, Pa. Appl.cation filed April 28, 1891. A core of 
soft iron, coils applied to same, a body of non-conducting malle- 
able material, and a shaft supported by the cement. 


500,403. Dynamo-Electric Machine; F. H. Loveridge, 
Chicago, Il). Application filed Oct. 22, 1892. A pole piece which 
connects two field magnets, provided with a slot intermediate 
between the magnets, the slot nearly severing such pole piece, 
and exterior eet projecting ribs across the end of the slot to 
strengthen the metal. 


500,404. Eiectric Indicator; Wm. B. Luce, Brookline, 
Mass. Application filed Jan. 4, 1892, An insulating support, a 
solenoid provided with a removable cap having a central orifice; 
a core for the solenoid, pivotally supported in same and acted 
upon by variations in electrical pressure, and a pointer or arm 
secured to the core and passing through the orifice of the cup. 


600,417. Automatic Discennector for Trolley Wires ; 
ar Norton Noyes. Haverhill, Mass. Application filed Jan. 23, 
1893. Trolley block, wire, notched washer, and notched lever- 
locking device for holding the trolley wire block in place. 


500,421. Hanging Device for Electric Are Lamps; C. A. 
Pfluger, Chicago, Ill Application filed Oct. 14, 1892. This ap- 
paratus contains the regulating mechanism with a case holding 
the switching mechanism. and connections between the two 
which embrace a water trap and a conductor passing through. 


500,422. Electric Are Lamp;C. A. Pfluger, Chicago, Lil. 
Application filed Oct. 31, 1892. A carbon clutch consisting of a 
supporting bar or lever with an enlarged portion, having a large 
aperture through which the carbon passes, and an insulation in- 
terposed between the two portions and connecting parts to rig- 
idly hold the two portions together, so that their apertures are 
substantially concentric, the rod adapted to be engaged by the 
walls of the small aperture, but not by those of the large one. 


500,423. Double-Pole Switeh; C. A. Pfluger, Chicago, ill. 
Application filed Dec. 1y, 1892. The combination of four fixed 
terminals with four movable terminals, the movable terminals 
secured together in pairs by a yoke to which each is pivotally 
connected, so that the two movable terminals of each pair have 
independent movement, and each is capable of oscillation. 


600,454. Lightning Arrester; Wm. Wurdack, St. Louis, 
Mo. Application filed Sept. 12, 1892. Thecombination with a sole- 
noid, and shunt therefor, of a lever pivotally connected with the 

core of the solenoid, an adjustable weight carried on one end of 

the lever, and an arc-rupturing arm pivoted on the opposite end 
of the latter. 





No. 500,362.—REsIsTANCE Box. 


500,455. Automatic Short Circuit for Constant Current 
Machines; Alex. Wurts, Pittsburgh, Pa. Application filed 
Oct. 4, 1892. A ccnsiant current generator, and mains fed there- 
by; in combination with a normally open short circuit across the 
mains, contacts adapted to come together to close the short cir- 
cuit, arcing points in multiple therewith, and a coil in the short 
circuit for magnetically actuating the contacts. 


500,456. Automatic ¢ ircuit-Breaker 3; Alex. Wurts, Pitts- 
burgh, Pa. Application filed Oct. 26, 1892. A fixed contact poiat, 
a movable conducting part making normal contact therewith, a 
wire of tusible metal in shunt around the parts, and means 
whereby the parts are automatically separated en the occurrence 
of an abnormal current. 


500,481. Magnetic Telephone; C. S. Forbes, London, Eng- 
land. Application filed Oct. 27, 1892. A pair of permanent mag- 
nets in combination with wire helices in circuits on extensions 
thereof, tympans, metallic segments adjustable into electrical 
contact with each other and arranged to hold the tympans and 
cramp screws and necessary electrical connections, 


500,4*8. Insulating Device for Preventing Electric 
Currents in Pipes; 8S. D.Gratia, St. Louis, Mo. Applica- 
tion filed Sept. 1, 1892. The combination of two pipes, a perfor- 
ated insulating or non-conducting substance inserted between 
them, and having deprersions therein, fastenings for securing 
the pipes to the non-conductor, the fastenimgs penetrating the 
non conductor and exteLding only a porcion cf ihe distance be- 
tween che sider of the non-conaucicor to which the pipes are 
attached and resting in the de; rersions in the non conductor, 
whereby a considerable separation of the conducting part in elec- 
trical communicalicn Wilh Lhe pipes is effected. 


5€0,506. Enclosed Conductor tor Electric Railways}; 
J. A. K. MeGregor, Chicago, lil. Application filed Maich 19, 
1892. Atolley conductor comprising sections suspended on 
swinging arms adapted Lo move in vertical planes coinciding with 
the planes of the sections, the sections being placed in parallel 
overlapping series. 


500,520. Klectric Heater; Earl P. Wetmore, Helena, Mont. 
Application filed Lec, 23, 1892. In an electric heater, the combi- 
nation of a primary coil through which allernat.ngcurrents flow, 
a metalic cylinder constituting a secondary coil or circuit inside 
of the primary, an iron core inside of the cylinder removabie 
heaas p’ovided with ports, a chamber being furmed between the 
core and the cylinder for the passage of a fluid... 


500,539. Electro-Medical Apparatus; T. C. Hodgkinson, 
Meibcurne, Victoria. Application filed Dec. 24, 1891. In combin- 
ation, the platehoider wih contact plates, the detachable handle 
connected to the plateholder wiih ascrew ana socket, the contact 
pieces between the handle and plateho.der, the handle being hol- 
jow lo receive the electrical connections, 


500.543. Station Potential Indicator ; C. F. Scott, Pitts- 
burgb, Pa Apphcation filed Sep:, 23, 1892. ‘I his apparatus ccm- 
prises « converter Laying Its primary collin series with ibe muin 
line, & second Converter baving Us primary Cuil in wultiple arc 
acruss the ine, a Cou pound suiencia Compcsed of coils in Cilcuit 
with the secou.dasy ot che first named Converter, aud an opposing 
coil in circu l with tbe secondary of the :econd converter, a 
sw.tch whereby more 0: |¢8s of LLe primary coils of the first con- 
verier may be thrown iInlwcicuil, a switch whereby more or 
less of tbe sccoudary coils of tbe firat co.verter may be thrown 
invo circuit, and an indicating device adapted to be acted on by 
the solenoid, 


Copies of the specifications and drawings complete of any patent 
mentioned in this record—or of any other patent issued since 1886 
—can be had for 25 cents. Give date and number of patent desired 
and address The W. J. Johnston Co., Lid., Times Building, N, ¥, 
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